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ON  THE  VARIOUS  STAGES  OF  DEVELOPMENT  OF 
SPERMATOBIUM,  WITH  NOTES  ON  OTHER  PAR- 
ASITIC SPOROZOA. 

BY    GUSTAV    EISEN. 
[  With  Plate  i.  ] 

Spermatobium  nov.  gen. 

The  hosts  of  this  parasitic  sporozoan  are  two  oligo- 
chasta,  Eclipidrilus  frigidtis  and  Phoenicodrihis  taste^ 
both  found  on  the  Pacific  Coast  of  North  America,  the 
former  in  the  CaHfornian  Sierra  Nevada  at  high  alti- 
tudes, the  latter  in  the  mountains  of  the  Cape  Region  of 
Baja  California,  Mexico,  at  an  altitude  of  about  4,000 
feet.  In  both  hosts  the  Spermatobium  is  confined  to  the 
sperm-sacs,  where  in  the  young  stages  it  occupies  the  in- 
terior of  a  sperm  cell,  but  in  later  stages  lives  free  in  the 
sperm-sac  outside  the  sperm  cells. 

Although  in  the  following  I  have  described  all  the  va- 
rious stages  as  belonging  to  one  and  the  same  form,  it  is 
evident  that  we  here  have  to  deal  with  two  distinct  species, 
of  similar  structure,  but  differing  very  markedly  in  size 
of  the  adult,  but  principally  in  the  size  of  the  cytospheres. 
That  this  difference  is  not  dependent  upon  the  host  in 
which  they  live  is  evident  from  the  fact  that  the  Sperm- 
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atobiubi '-inhabiting  the  smallest  host  is  the  largest  and 
^possesses  the  largest  cytospheres,  while  vice  vena  the 
'■.^^^''  host  houses  the  smaller  species  with  the  smaller 
'-  cytospheres.  While  in  one  and  the  same  individual  host 
the  size  of  the  adult  Spermatobia  may  differ  some,  I  have 
never  obser\-ed  the  cytospheres  of  the  respective  speci- 
mens to  differ;  this  of  course  makes  the  difference  in 
size  of  the  cytospheres  in  the  two  species  to  be  of  great 
importance.  I  believe,  therefore,  I  am  justified  in  estab- 
lishing two  species,  especially  as  I  may  thereby  call  atten- 
tion to  similar  differences  in  other  sporozoa. 

Spermatobium  Freundi  n.  sp.     Figs,  t  to  4,  6  to  9,  11  to 
18,  20  to  32,  34  to  37,  39  to  41,  43  to  45. 

Host,  Pkaeuicodrilns  taste,  an  oligochset  from  the  Sierra 
El  Taste  in  the  Cape  Region  of  Baja  California,  Mexico. 

Adult  and  sporogonium  (pansporoblast)  about  one-half 
the  diameter  of  those  of  the  following  species.  Cyto- 
spheres about  half  the  diameter  of  those  of  the  following 
species, 

Spermatobium  eclipidrili  n.  sp.     Figs.  5,  10,  19,  38,  38, 
42. 

Host,  Eclipidrilus  frigidtts,  a  oligochiet  from  the  Sierra 
Nevada,  Alpine  Meadow,  about  11,000  feet  altitude,  on 
middle  fork  of  King's  River,  Fresno  countj',  Cal.  Sperm- 
sac  of  the  host. 

Adult  and  sporogonium  (pansporoblast)  about  twice  or 
more  the  diameter  of  the  former  species.  Cytospheres 
about  twice  the  diameter  of  those  of  the  former  species. 

In  the  following  I  have  not  separated  the  two  species, 
as  the  various  stages  of  development  are  evidently  the 
same  in  both.  I  have  considered  them  together,  and 
placed  the  figures  illustrating  my  remarks  in  consecutive 
order,  regardless  of  the  species  to  which  they  refer. 
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Habitat.  In  my  late  paper  on  Eclipidrilus  I  have  re- 
ferred to  the  occurrence  of  this  annelid  in  two  separate 
localities  at  different  elevations.  One  is  a  cluster  of 
springs  on  the  south  slope  of  the  middle  fork  of  King's 
River  in  California,  at  an  altitude  of  about  ii,ooo  feet. 
The  water  in  these  springs  is  very  cool — icy,  in  fact — 
very  clear,  transparent,  without  apparent  trace  of  sus- 
pended sediment.  The  bottom  is  very  sandy,  here  and 
there  covered  with  water  mosses.  The  hosts  of  Sperm- 
atobium  live  in  the  sand  or  fine  sediment  among  the  roots 
of  the  moss,  etc. 

In  another  locality,  the  Three  Spring  Meadow  on  the 
north  fork  of  King's  River,  this  protozoa  was  not  found, 
though  Eclipidrilus  is  common  there,  too.  The  water  in 
these  springs  is  less  pure  with  more  sediment,  and  the 
Eclipidrili  were  found  crawling  in  decayed  wood,  etc. 
The  altitude  was  only  about  7,000  to  8,000  feet.  I  refer 
thus  in  detail  to  these  localities,  because  other  protozoa 
IIiEtnag^rcgarina  nasuta  were  found  to  infest  in  countless 
numbers  the  same  hosts,  from  the  higher  altitude  and 
the  purer  and  cooler  water,  while  in  those  from  the  lower 
locality  and  the  less  pure  water  they  were  totally  absent — 
that  is,  the  Hcemagrcgarina  nasiita  as  well  as  Spermato- 
bium  eclipidrili, 

Phoenicodrilus  taste  occurs  in  the  mountains  of  the  Cape 
Region  of  Baja  California,  at  an  altitude  of  4,000  feet, 
and  lower  down  to  the  coast,  about  fifty  to  sixty  miles 
north  of  Cape  San  Lucas. 

METHOD    OF    INVESTIGATION. 

The  Eclipidrili  were  in  rather  poor  state  of  preserva- 
tion, having  been  hardened  and  kept  in  alcohol.  The 
Phoenicodrili  had  been  carefully  fixed  in  a  solution  of  cor- 
rosive sublimate  and  afterwards  hardened,  some  in  abso- 
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lute  alcohol,  others  in  formaline-  But  notwithstanding 
the  different  conditions  of  the  hosts,  the  protozoa  did  not 
show  any  prominent  difference  in  structure,  the  caryo- 
plasm  only  being  less  distinctly  stained  in  the  alcoholic 
specimens.  I  am  therefore  satisfied  that  the  structure  here 
represented  and  figured  is  the  real  one.  This  I  believe 
with  the  more  confidence  as  Beddard  has  shown  that  the 
protozoa  —  Gregarina  of  Pericha;ta  —  do  not  generally 
change  their  form  and  structure,  even  when  attacked  by 
powerful  reagents.  Much  of  the  success  in  observing 
protozoa  depends  upon  the  staining,  especially  so  in  this 
form,  which  was  not  greatly  sensitive  to  the  common 
stains  of  hiematoxylon,  methyl  green,  safranine,  etc. 
After  having  tried  a  dozen  or  more  stains  at  my  disposal, 
I  found  the  following  method  to  be  superior  to  any  other, 
and  to  give  by  far  the  finest  nuclear  images: 

I.  Staining  of  the  hosts  in  toto  in  very  weak  Dela- 
field's  ha;matoxylon  or  in  Ehrlich's  ammonia  htematoxy- 
ion. 

3.     Hardening  and  sectioning  in  parafline. 

3-  The  slide  fixing  consisted  simply  of  distilled  water 
or  of  formaline  and  gelatin  (  %  per  cent, )  in  water.  This 
fixing  is  used  as  follows: 

1.  Cover  the  space  of  the  cover-glass  on  the  slide 
with  several  drops  of  ihe  fixing,  so  that  the  sections  will 
float. 

2.  Warm  gently  over  a  plate  until  the  paralline  be- 
comes slightly  transparent,  but  not  so  long  that  it  be- 
gins to  melt.  If  it  melts,  the  sections  shrink  at  once  and 
spoil,  but  if  just  heated  sufficiently  they  stretch  out,  even 
if  ruffled  by  the  knife. 

3.  Let  the  fixing  harden  in  the  air  during  at  least  four 
hours,  or  better,  during  the  night.  Sections  heated  this 
way  never  loosen,  and  are  alwa3's  straight.     They  should 
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never  be  melted,  but  the  paraffine  dissolved  in  pure  tur- 
pentine or  xylol. 

When  the  latter  is  at  last  removed  by  alcohol  the  slides 
are  stained  by  a  saturated  solution  of  orange  G.  in  33 
per  cent,  alcohol.  The  stain  should  be  left  on  only  a  few 
seconds,  then  immediately  washed  off  in  95  per  cent,  al- 
cohol. If  too  darkly  stained  wash  gradually  off  with 
-weaker  alcohol  until  the  proper  tint  has  been  found.  It 
is  better  not  to  have  the  shade  too  bright  yellow.  Pure 
water  will  wash  out  all  of  the  stain. 

If  it  is  found  that  nuclei  of  the  hosts  are  not  sufficiently 
brightly  or  darkly  stained  by  the  hasmatoxylon,  the  slide 
may  be  again  stained  by  a  weak  solution  of  Ehrlich's  am- 
monia haematoxylon,  under  the  microscope.  Cleat  with 
oil  of  bergamot,  mount  in  gum-thus  in  xylol.  Such  sec- 
tions give  exceedingly  good  images.  The  nuclei  of  the 
hosts  were  stained  by  the  hasmatoxylon,  while  the  nuclei 
of  the  protozoa  were  stained  by  the  orange  and  well  dif- 
ferentiated. The  nucleoli  were  nearly  always  stained 
deep  yellow,  while  the  other  part  of  the  nucleus  was 
lighter;  chromosomes  and  microsomes  in  the  nuclei  were 
always  stained  very  dark  brown.  The  cell  plasma  of  the 
protozoa  were  stained  lightly  by  the  hsematoxylon.  A 
prolonged  staining  with  only  hasmatoxylon  would  stain 
the  protozoa  nuclei,  but  such  prepared  sections  did  never 
show  the  elements  and  structure  of  these  nuclei. 

I  will  also  here  call  the  attention  to  the  very  great  ad- 
vantages of  gum-thus  in  xylol  as  a  mounting  medium,  it 
giving  images  far  superior  to  those  by  canada  balsam  or 
damar. 

IMMATURE    INTRACELLULAR    STAGES.       Fig.    Itf,  i,  C. 

The  youngest  stages  of  Spermatobium  which  I  have 
been  able  to  observe  are  seen  in  the  spermatogonmm,  or 
the  mother  sperm  cell  after  it  has  dropped  from  the  testis 
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into  the  sperm-sac.  This  stage  is  intracellular,  the  par- 
asites having  entered  the  cell  and  are  feeding  on  its  con- 
tents. In  size  the  young  Spermatobium  is  there  not  any 
larger  than  the  fully  developed  spore  (fig.  la,  b,  c),  though 
I  do  not  thereby  wish  to  say  that  it  is  the  spore  which  has 
been  transformed  into  an  immature  Spermatobium,  as  on 
this  point  I  am  yet  in  doubt.  This  stage  is  but  slightly 
larger  than  the  nucleus  of  the  spermatogonium  oi  the 
host  (fig.  la). 

The  protozoan  may  at  this  stage  be  described  as  a  small 
cell  with  nucleus  and  nucleolus,  the  cell  being  of  various 
forms,  round  or  oblong,  the  nucleus  always  round  and  the 
nucleolus  globular  and  well  defined.  Generally,  how- 
ever, the  protozoan  is  pointed  oviform,  as  in  the  fig.  la. 
In  the  following  I  will  always  refer  to  the  two  or  three 
principal  parts  of  the  protozoan  as  cell  or  cytosome,  nu- 
cleus or  caryosome  and  nucleolus,  the  definitions  of  which 
are  the  general  accepted  ones.  The  cytotheca  is  thin 
and  structureless,  frequently  wavy  and  rufiled. 
THE   CVTOPLASM. 

The  cytoplasm  consists  of  at  least  two  distinct  parts, 
which,  however,  are  not  always  localized,  and  which 
can  in  no  way  be  designated  as  ectoplasm  and  entop- 
lasm.  At  times  the  cytoplasm  appears  uniform,  slightly 
grainy;  at  other  times,  or  generally,  there  is  a  coarser 
granulation  in  the  pointed  end  of  the  cytosome,  as  in  fig.  ■ 
la.  In  this  figure  the  nucleus  of  the  spermatogonium 
is  seen  to  the  right  in  the  upper  corner.  In  the  lower 
corner  of  the  protozoan  the  cytoplasm  is  seen  to  be  coarser, 
though  it  is  not  always  darker.  The  fact  that  at  this  stage 
the  protozoan  is  intracellular  makes  observation  difficult 
and  less  exact.  I  think,  however,  that  these  Uvo  differ- 
entiations of  the  cytoplasm  correspond  to  those  found  in 
the  free  and  adult  form,  and  soon  to  be  described. 
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As  the  intracellular  protozoan  grows,  it  gradually  fills 
om  the  larger  part  of  the  host's  spermatogonium.  The 
nucleus  of  the  latter,  however,  remains  intact  to  the  last, 
and  I  am  doubtful  if  it  is  really  at  any  time  consumed  by 
the  parasite.  Fig.  lb  shows  this  stage  of  the  protozoan. 
The  remains  of  the  spermatogonial  cytosome  is  seen  out- 
side of  the  edges  of  the  protozoan.  On  the  tigure  they 
are  slightly  colored  yellow;  on  the  slide,  however,  they 
were  stained  light  blue  by  the  haematoxylon,  only  the  nu- 
cleolus of  the  spermatobium  having  taken  the  yellow  stain. 
As  will  be  seen  from  this  figure,  the  nucleus  and  nucleo- 
lus of  the  spermatobium  have  obtained  their  full  size, 
which,  however,  is  variable  in  different  individuals,  in 
this  instance  being  unusually  large.  The  nucleus  of  the 
spermatogonium  shows  yet  plainly  its  chromosomes,  which 
apparently  have  not  been  in  the  least  affected  by  the 
parasite. 

FREE    IMMATURE    STAGE.        FigS.    2,   3. 

In  this  stage  the  protozoan  is  seen  free  from  the  sperm- 
alogonial  host,  living  an  intercellular  life  in  the  fluid  sur- 
rounding the  various  developmental  stages  of  the  sperm- 
atozoA  in  the  sperm-sac  of  the  host.  This  mode  of  exist- 
ence is  kept  on  until  after  the  formation  of  the  spores  or 
sporocysts.  In  fig.  2«  is  represented  a  young  sperm- 
atobium lately  having  left  the  spermatogonium  of  the 
host.  Its  nucleolus  is  large  and  has  taken  the  stain 
deeply.  The  boundary*  of  the  caryosome  is  at  this  stage 
often  even  forming  a  globe;  but  this  is  not  always  the 
case,  nor  is  it  typical  of  this  stage,  as  "both  previously 
in  the  intracellular  form  (fig.  ib),  as  later  (fig.  2i),  may 
the  caryotheca  be  wavy  and  irregular  in  outline.  In  fig. 
2a  the  cytoplasm  is  seen  to  be  differentiated,  there  ap- 
pearing several  pellucid  vacuoles  at  the  apex.  In  fig.  2b 
the  cytoplasm  forms  a  network,  consisting  entirely  of  a 
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grainy  matter  with  a  few  more  deeply  staining  micro- 
somes, li  this  stage  is  previous  to  or  later  than  the  one 
represented  in  Bg.  la,  I  am  not  able  to  say. 

After  these  stages  are  passed  the  spermatobium  as- 
sumes a  broader  shape,  and  at  the  same  time  the  cyto- 
plasm is  seen  to  be  differentiated.  Clear,  rounded,  pel- 
lucid sacs  or  vacuoles  of  different  size  begin  to  form 
\u  the  center  of  the  cell,  while  at  the  surface  below  the 
cytotheca  are  seen  accumulating  very  small,  extremely 
regular,  globular  bodies.  The  former  I  term  for  the 
present  simply  vacuoles,  the  latter  cytospheres.  The 
vacuoles  are  first  seen  in  the  vicinity  of  the  nucleus  and 
opposite  to  it  (figs,  ^a  and  38*).  Their  contents  do  not 
stain,  but  in  some  I  could  detect  a  faint  shading  in  their 
center.  They  are  of  different  sizes;  the  largest  appear 
nearest  the  center,  the  smaller  further  away,  or  mixed 
in  with  the  other  in  an  irregular  manner  (fig.  3a).  The 
cytospheres  are  at  first  few  and  gradually  increase  in  num- 
ber. Correspondingly  the  vacuoles  decrease  in  number 
and  size,  and  at  last  the  protozoan  cytoplasm  contains 
nothing  but  cytospheres  of  the  same  size  and  shape,  the 
vacuoles  having  disappeared  entirely.  If  there  exists  any 
connection  between  the  vacuoles  and  the  cytospheres  I 
cannot  say. 

ADULT    STAGE.       FlgS.  4,  J. 

The  stage  when  all  the  vacuoles  have  disappeared  and 
the  whole  space  outside  the  nucleus  consists  of  cyto- 
spheres, or  at  least  is  apparently  filled  with  cytospheres, 
may  be  termed  the  mature  stage  of  this  protozoan. 
While  the  protozoan  varies  in  size  and  shape  in  the  same 
host,  the  cytospheres  appear  to  be  always  of  the  same 
size  respectively  in  each  species,  at  least  from  the  begin- 
ning of  the  adult  stage  to  the  forming  of  the  spores.  In 
Spermatobium  eclipidrili  these  cytospheres  are  several 
times  larger  than  in  Spermatobium  Freundi. 
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In  the  first  stages  when  the  first  cytospheres  are  formed 
their  bodies  are  somewhat  smaller,  but  they  quickly  in- 
crease in  size;  at  least,  the  more  numerous  the  larger 
they  are  up  to  a  certain  point.  The  first  cytospheres  are 
seen  only  near  the  surface,  below  the  cytotheca,  irregu- 
larly distributed  in  groups,  like  land  and  oceans  on  a  map. 
What  I  consider  the  adult  individual  is  solid,  so  to  say, 
with  cytospheres,  the  vacuoles  then  having  .entirely  dis- 
appeared, and  even  the  interior  containing  cytospheres. 

CYTOSPHERES. 

The  cytospheres  are  small,  perfectly  globular,  glassy, 
pellucid  bodies,  which  do  not  stain  with  orange  G.,  and 
only  very  faintly  with  hasmotoxylon,  though  the  latter  can 
hardly  be  called  staining,  but  may  rather  be  termed  soil- 
ing. In  fact,  they  remain  pellucid  to  the  last,  with  the 
exception  of  a  central  spot  of  darker  color,  the  latter, 
however,  not  being  due  to  any  stain.  Soon  after  the  ap- 
pearance of  the  cytospheres  this  spot  is  seen  to  be  very 
small,  exceedingly  well  defined  and  very  dark,  merely 
appearing  as  a  single  point  (figs.  loi,  14),  sometimes 
surrounded  by  a  white  zone. 

At  what  I  suppose  a  later  stage  in  the  cytosphere,  this 
central  dot  or  cytosphero-center  enlarges  and  appears  as 
a  small  circular  disc  (fig.  16),  also  well  defined,  the 
boundary  being  much  the  darkest.  At  a  later  stage  yet, 
the  cytosphero-center  becomes  diffuse,  and  gradually  oc- 
cupies a  large  part  of  the  cytosphere.  This  is  the  charac- 
ter of  the  cytospheres  at  the  end  of  the  formation  of  the 
sporogonia  and  sporoblasts(figs.  18,  20) .  After  the  pseudo 
navicella  spore  is  formed,  the  cytospheres  diminish  in 
size,  and  finally  are  seen  to  possess  only  about  one -half 
the  diameter  of  the  original  cytosphere  (fig.  26).  I  be- 
lieve this  diminished  size  is  caused  by  a  division  of  the 
cytosphere  into  four  parts,  as  I  have  observed  a  number 
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of  cytospheres  in  a  spore  showing  the  appearance  of  di- 
vision {fig.  33<i),  the  dark  center  remaining  outside  o£ 
the  four  new  microcytospheres.  If  the  division  goes  still 
further  I  am  unable  to  state.  It  is  not  unlikely  that  it 
does,  as  no  such  microcytospheres  are  seen  in  the  young 
protozoan.  The  cytospheres  probably  correspond  with 
the  amyloid  granules  of  Biitschli,  and  appear  to  be  present 
in  most  sporozoa.  Besides  the  cytospheres  and  the  vacu- 
oles the  cytosome  contains,  especially  in  the  earlier  stages, 
a  diffuse  darker  staining  plasma  (fig.  2a,  etc.),  which, 
however,  mostly  disappears  from  view  as  the  cytospheres 
accumulate  and  increase  in  number.  But  little  of  this 
plasma  is  seen  in  the  fully  developed  form,  and  only  rarely 
is  any  found  in  the  sporulation  stage  (fig.  loa),  and  then 
generally  around  the  nucleus. 

NUCLEUS. 

A  nucleus  is  nearly  always  present  and  well  developed, 
though  the  chromatin  bodies  are  not  well  definable.  The 
nucleus  shows  some  very  decided  phases  of  development 
and  differentiation  proceeding  along  two  different  lines, 
accordingly  as  its  division  is  caused  by  simple  budding 
and  subsequent  contraction,  or  by  caryokinesis.  The  for- 
mer phase  is  found  in  the  early  stages  of  sporulation.  the 
latter  again  in  the  last  stages  of  this  process.  In  the 
resting  nucleus  we  find  especially  prominent  a  single  nu- 
cleolus. In  the  adult  stage  the  nucleus  is  furnished  with 
a  distinct  caryotheca. 

The  nucleus  is  not  always  present  in  a  fully  developed 
form  and  in  some  instances  apparently  absent.  I  think 
this  is  due  not  to  the  total  absence  of  the  nucleus  but 
rather  to  the  fact  that  it  has  disseminated  itself  all  through 
the  elements  of  the  cytosome  or  rather  scattered  its  frag- 
ment between  the  cytospheres.  as  I  will  endeavor  to  prove 
directly.     The  nucleus  when  fully  developed  does  always 
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possess  a  nucleolus,  of  distincl  form  and  appearance, 
which  I  will  describe  later  on.  In  its  earliest  stage  the 
nucleus  is  clear,  globular,  surrounded  by  a  circular  cary- 
otheca  of  considerable  thickness.  As,  however,  I  have 
frequently  found  the  outline  rosetle-like  (figs.  41c;  ib), 
1  believe  that  it  possesses  an  amceboid  movement,  al- 
ready in  the  very  early  stage,  when  the  protozoan  is 
yet  confined  to  the  spermogonium  of  the  host  (fig.  ib). 
In  most  of  the  intercellular  Spermatobia  the  caryo- 
iheca  was  wavy,  slightly  folded,  showing  signs  of  hav- 
ing altered  its  shape  (fig.  41c  and  d).  Some,  however, 
possessed  the  regular  circular  outline.  The  caryotheca 
always  stains  readily  but  not  deeply  with  the  orange  G. 
Of  the  contents  of  the  caryosome  —  disregarding  the  nu- 
cleolus for  the  present — I  could  sometimes  distinguish 
two  different  substances:  one  protoplasmatic,  by  far  the 
most  abundant,  and  also  a  darker  staining,  more  regularly 
grained  part,  probably  the  chromosomes.  How  far  these 
respective  substances  in  the  resting  nucleus  correspond 
with  the  chromosomes  and  microcaryosomes,  etc.,  of 
higher  nuclei  I  am  unable  to  say,  as  they  are  not  well 
differentiated  until  in  the  latter  stages  of  sporulation,  where 
chromosomes  and  filaments  may  be  distinctly  recognized. 
We  may  distinguish  several  distinct  stages  of  nuclear  de 
velopmenl,  each  one  of  which  presents  some  characteris- 
tics of  importance: 

1.  J^csling  macroniicleus,  with  perfect  caryotheca,  dif- 
fuse caryoplasma,  single  large  nucleolus  with  several  in- 
tranucleolar  bodies. 

2.  Amceboid  nucleus,  or  the  first  stage  of  sporulation 
in  which  the  former  resting  macronucleus  divides  itself  in 
numerous  micronuclei  by  an  apparently  amceboid  bud- 
ding or  diffusion  of  the  caryoplasm  in  among  the  cyto- 
spheres.     The  amitotic  stage. 
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3.  Micronuclei,  or  contracting  stage,  in  which  the  dif- 
fused caryoplasm  is  concentrated  at  regular  intervals, 
forming  a  large  number  of  micronuclei. 

4.  Caryokinetic  stage,  in  which  the  micronuclei  fur- 
ther divide  by  caryokinesis. 

In  the  early  stages  of  the  macronucleus  the  caryoplasm 
is  small  in  quantity,  generally  arranged  along  the  inner 
wall  of  the  caryotheca  (fig.  ^b),  staining  in  places  more 
darkly,  probably  as  small  chromosomes. 

In  the  more  developed  protozoan  the  caryoplasm  fills  a 
large  part  of  the  caryosome,  is  of  a  streaky,  ramified  nat- 
ure, the  ramifications  evidently  proceeding  from  a  center 
near  or  around  the  nucleolus  (figs.  7,  41).  In  unstained 
specimens  the  nucleus  appears  always  as  a  light  round 
spot,  with  the  darker  nucleolus  in  the  center.  It  is  first 
only  at  a  more  advanced  stage  that  it  takes  the  stain. 

In  the  fully  developed  Spermatobium  the  caryoplasma 
stains  freely  yellow,  but  not  as  deeply  as  the  nucleolus. 
Even  a  prolonged  exposure  to  h^ematoxylon  fails  to  stain 
it  in  a  distinct  way,  and  it  is  entirely  due  to  its  affinity  to 
orange  G.  that  it  becomes  well  defined.  The  most  in- 
teresting and  striking  character  of  the  caryoplasm  is 
its  growth,  amceboid  extension,  budding  and  division,  by 
which  it  extends  itself  far  outside  of  the  caryotheca  — 
in  fact,  diffuses  all  through  or  rather  between  the  cyto- 
spheres.  This  diffusion  of  the  caryoplasma  is  undoubt- 
edly connected  with  the  formation  of  spores  and  sporo- 
blasts,  and  appears  to  begin  as  soon  as  thte  Spermatobium 
is  full}'  developed.  Of  the  very  great  importance  of  the 
caryoplasm  in  the  early  stages  of  the  formation  of  the 
sporagonia  I  believe  I  have  made  several  demonstrative 
observations.  In  several  instances  I  have  observed  how 
after  division  one  part  of  the  sporogonium  remains  in 
;in  undeveloped  state  while  the  other  part  develops  spo- 
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roblasts  and  shuttle  spore.  In  every  such  instance  I 
found  the  arrested  or  undeveloped  sporogonium  deficient 
in  or  entirely  without  nucleus,  only  possessing  cytospheres. 
I  believe  that  it  is  want  of  sufficient  nuclear  matter  which 
has  caused  the  development  of  sporoblasts  to  cease.  In 
fig.  45  I  have  figured  such  a  Spermatobium  in  which  a 
part  has  been  arrested  in  its  development  while  the  other 
has  already  produced  spores.  How  this  deficiency  in 
caryoplasm  originated  in  this  instance  I  cannot  say,  but 
it  may  depend  on  two  distinct  causes :  either  the  cary- 
oplasm moved  the  larger  part  of  its  bulk  to  the  part  which 
later  on  developed,  this  as  I  believe  causing  a  division  of 
the  original  sporogonium  into  two  smaller  sporoblast,  or 
the  caryoplasm  may  from  some  cause  or  other  have  been 
destroyed  in  one  sporoblast  while  not  in  the  other.  That 
the  two  sporoblasts  originally  belonged  to  a  single  pans- 
poroblast I  judge  from  the  remains  of  the  original  cyto- 
theca,  which  is  yet  seen  surrounding  the  two  sporoblasts. 

NUCLEOLUS. 

But  before  I  describe  this  diffusion  and  subdivision  of 
the  nucleus  proper,  it  will  be  in  order  to  consider  the 
form,  structure  and  nature  of  the  nucleolus.  I  believe  it 
safe  to  say  that  the  nucleolus  is  always  present,  even  if 
not  always  under  the  same  form  and  of  the  same  size.  I 
have  never  seen  a  single  fully  developed  Spermatobium 
which  did  not  possess  a  nucleolus  of  some  size,  small  or 
large,  and  when  the  caryoplasm  diffuses  the  nucleolus 
remains,  though  sometimes  in  greatly  diminished  form, 
until  the  very  last,  when  its  final  division  or  disintegra- 
tion takes  place ;  it  apparently  does  not  move  with  the 
caryoplasm. 

In  its  perfect  form,  even  in  the  intracellular  stage  of 
the  Spermatobium,  the  nucleolus  consists  of  one  single, 
globular  body,  varying  in  size  from  one -third  to  three- 
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fourths  the  diameter  of  the  nucleus.  It  is  nearly  always 
very  regular  in  outline,  strictly  globular,  and  in  its  early 
stages  shows  a  homogeneous  consistency,  its  plasma  stain- 
ing intensely  and  evenly  with  orange  G.,  but  not  with 
hasmatoxylon  nor  with  methyl  green,  and  only  faintly 
with  safranine  (figs.  16;  4^,'  7^,-  41^,  etc.).  In  the 
free  Spermatobium  the  nucleolus  always  contains  one 
or  more,  up  to  six,  minute  round  intranucleolar  bodies  of 
different  sizes  and  of  an  intensely  light-refracting  nature. 

These  intranucleolar  bodies  are  often,  but  not  always, 
surrounded  by  a  transparent  sphere,  like  a  vacuole  (fig. 
•\dj.  In  very  young  Spermatobia  they  are  absent  or  few 
in  number;  in  adult  specimens  again  they  are  more  nu- 
merous, and  I  have  counted  six  or  eight — some  larger, 
some  smaller  (fig.  41*^.^  In  a  young  Spermatobium  the 
nucleolus  appears  homogeneous,  but  in  older  specimens, 
especially  those  which  are  in  the  stage  of  division  by 
sporulation  (fig.  ioi_),  I  have  nearly  always  found  the 
nucleolus  to  contain  a  number  of  round,  lighter-appearing 
globules,  which  certainly  do  not  appear  as  if  they  were 
vacuoles,  but  rather  as  differentiated  nucleolar  matter. 

I  have  also  but  rarely  seen  a  vacuole.  At  other  times 
again  (fig.  23)  the  nucleolus  seemed  to  be  composed  of 
a  few  nearly  round  globules  with  irregular  outlines  and  a 
darker  center. 

BUDDING    OF    THE    NUCLEUS. 

The  diffusion  of  the  macronucleus  and  the  formation  of 
micronuclei  in  different  parts  of  the  Spermatobium  is  the 
most  interesting  fact  connected  with  this  protozoa.  I  may 
state  at  once  that  I  have  in  no  instance  in  this  stage  of  the 
nucleus  observed  regular  caryokinesis.  The  division  ap- 
pears to  take  place  only  by  diffusion  or  budding.  The 
process  of  division  of  the  macronucleus  in  Spermatobium 
i"  effected  by  at  least  five  phases : 
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1.  Budding  proper  of  the  caryoplasm,  by  means  of 
fine,  thread-like  elongations  from  the  nucleus  proper. 

2.  Formation  of  caryoplasmic  nodes  at  certain  at  first 
irregular,  later  on  at  regular  intervals. 

3.  Growth  of  these  nodules  by  attraction  and  contrac- 
tion of  the  outlying  caryoplasmic  threads. 

4.  Final  division  of  these  secondary  or  micronuclei 
by  caryokinesis  and  their  moving  apart,  forming"  the  final 
nuclei  preparatory  to  the  formations  of  the  pseudonavi- 
cella  spores. 

5.  To  this  may  be  added  the  division  or  disintegration 
of  the  nucleolus,  which  takes  place  later  on,  and  which 
does  not  appear  to  be  of  importance  in  the  formation  of 
the  micronuclei.  In  some  instances  the  nucleolus  remains 
intact  for  some  time  after  the  division  and  redistribution 
of  the  caryoplasm. 

The  first  indication  of  a  division  of  the  macronucleus 
is  seen  in  the  unequal  distribution  of  the  caryoplasm 
within  the  caryotheca.  The  latter  at  the  same  time  as- 
sumes an  irregular  outline  and  soon  disappears  entirely 
(fig.  7«  and  b).  But  even  before  the  caryotheca  has 
vanished,  the  caryoplasm  has  penetrated  its  walls  and  ac- 
cumulated outside  of,  but  adjacent  to  the  latter.  From 
these  agglomerations  caryoplasmic  filaments  are  seen  ex- 
tending irregularly  in  all  directions  (figs.  7  and  8) .  These 
caryoplasmic  filaments  when  properly  stained  may  be 
found  extending  all  through  the  cytospheres,  winding 
their  way  between  them.  At  certain  intervals  there  ap- 
pear thicker  nodes  on  the  filaments  and  from  these  nodes 
other  filaments  radiate  in  various  directions.  At  last  a 
stage  in  radiation  has  arrived  when  nodes  are  found 
at  fairly  regular  intervals  throughout  the  cytosome  (fig. 
9^  and  b).  At  this  stage  there  frequently  or  nearly  al- 
ways appear  one  or  more  darker  staining  bodies  in  the 
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nodes,  possibly  developing  chromosomes,  preparatory  to 
final  caryokinesis. 

These  nodes  appear  to  absorb  the  outlying  caryoplas- 
mic  filaments  by  which  they  were  at  first  connected  with 
the  mother  or  macronucleus.  During  alt  this  radiation  of 
the  caryoplasm,  the  original  caryosome  appears  to  be 
growing  in  size,  and  it  is  able  to  furnish  plasma  for  forty 
to  sixty  micronuclei  before  diminishing  in  size,  while 
frequently  it  becomes  much  larger  than  in  its  early 
resting  stage.  Finally,  however,  the  original  caryosome 
generally  entirely  disappears,  though  this  may  not  always 
be  the  case,  as  sometimes  (as,  for  instance,  in  the  case 
figured  at  loa)  a  part  of  the  caryosome  as  well  as  some 
cytoplasm  remains  after  the  sporoblasts  have  already 
been  formed.  In  this  figure  to  the  upper  left  of  the  nu- 
cleus is  seen  a  bluish  mass,  consisting  of  caryoplasm  and 
unused  cytospheres.  The  nucleus,  colored  yellow,  has 
evidently  contracted  its  caryoplasmic  filaments,  as  none 
could  be  seen  either  around  the  remains  of  the  macro- 
nucleus  or  around  the  micronuclei.  The  nucleolus  agaiA 
has  been  broken  up  into  one  larger  and  three  smaller  nu- 
cleoli. The  larger  one  of  these  (figured  separately  ioi_) 
is  seen  to  contain  a  number  of  semi-transparent  globules 
of  nearly  equal  size.  After  the  stage  in  which  the  cary- 
oplasmic filaments  have  been  contracted  (or  disappeared), 
the  small  newly-formed  micronuclei  begin  to  divide.  Pre- 
vious to  this  division,  however,  four  important  points  are 
to  be  noticed : 

1.  The  micronuclei  are  all  of  the  same  size,  or  almost 
of  the  same  size. 

2.  They  are  scattered  at  almost  equal  distances  all 
through  the  cytosome  of  the  sporogonium. 

3-  The  cytospheres  become  grouped  around  each  nu- 
cleus in  such  a  way  as  to  form   separate  little   balls  or 
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sporoblasts  with  inclosing  membrane,  the  outline  of  which 
is  more  or  less  distinct,  accordingly  as  the  spheres  are 
packed  closer  or  looser  together. 

4.  The  division  of  the  micronuclei  is  not  effected  by 
the  budding  process,  but  by  division  in  equal  parts  by 
caryokinesis. 

DIVISION    BY    CARYOKINESIS. 

After  the  cytospheres  have  been  attracted  into  sporo- 
blasts, each  one  surrounded  by  a  thin  membrane,  the 
micronucleus  begins  again  to  divide.  But  now  the 
division  is  not  effected  by  budding  but  by  a  distinct  ca- 
ryokinesis. Small  chromosomes  may  be  seen  scattered 
about  at  first  irregularly;  later  they  congregate  at  the 
equator,  and  finally  caryokinesis  takes  place.  I  have, 
however,  not  been  able  to  observe  either  asters  or  centro- 
somes,  the  highly  refractive  cytospheres  so  far  obscuring 
observation. 

Fig.  12  represents  such  a  sporoblast  with  a  single 
micronucleus.  In  Fig.  13  the  nucleus  has  divided  into 
two,  which  have  moved  to  opposite  poles,  and  these  sec- 
ondary micronuclei  have  again  divided.  The  two  upper 
ones  are  yet  connected  by  a  caryoplasmic  filament. 

DISINTEGRATION    OF    THE    NUCLEOLUS. 

The  first  indication  of  a  disintegration  of  the  nucleolus 
is  a  blurred  outline,  caused  by  small  irregular  drops, 
staining  exactly  as  the  nucleolus,  appearing  on  the  outer 
circular  surface  of  the  nucleolus  (fig.  Sb),  Smaller, 
more  or  less  irregular  globules  are  seen  in  the  caryoplasm 
near  by,  and  in  more  advanced  specimens  nucleolar  frag- 
ments are  seen  in  the  various  or  in  some  of  the  cary- 
oplasmic nodes.  Sometimes  one  of  these  new  nucleoli 
are  larger  than  others,  staining  either  darker  or  lighter 
than  the  surrounding  caryoplasm.     Around  such  caryo- 
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plasnnc  nodes  the  cyto^>here3  are  sees  to  arrai^e  tfacra- 

seivea  regularfy. 

la  the  majorttv  of  the  acw  cTtopIaamic  microaadei  I 
have  not  been  zble  to  see  the  nucleoli,  bat  I  think  it  is 
aafe  to  sa.v  that  ther  are  £m|aeiitly  present.  As  to  the 
relationship  of  the  naclec^  foood  m  the  micronaclei  with 
that  of  the  macrooaclei  I  cannot  say  anything  with  cer- 
tainty from  observation.  I  believe,  however,  that  the 
nucleoloa  of  the  macroimcleas  dissolves  sooner  or  later, 
and  that  the  nnclei  found  in  the  micronaclei  are  really 
new  elements  not  directly  derived  from  the  macronacteas- 
Generally.  however,  the  nucleoli  remain  conspicaoBsIy. 
though  of  diminished  size,  ioag  after  the  macr\>aaclei 
have  an  diffused  themseh^es  throng  the  cytoplajsm.  In 
the  newly  fonited  spores  more  or  less  numerous  highly- 
refractive  bodies  are  seen,  greatly  resembling  the  tnter- 
nucleolar  bodies  and  probably  identical  with  tfa«n. 

Since  the  above  was  written  and  presented  for  pub&ca- 
tioo.  I  have  received  the  paper  by  Dr.  L..  Rhumbler  on 
"Die  Eoatehoi^  und  Bedeutung  der  Binsenkorper." 
and  I  am  [deaaed  to  sav  that  I  6ai  in  his  explanatioa  of 
the  structure  and  action  of  the  ancleoli  a  satisfactcMy  so- 
lution of  the  morphological  importance  and  oatore  of 
these  interesting  bodies.  I  have  observed  in  Spermato- 
bium  all  the  three  stages  he  refers  to.  the  bqaid.  the  vis- 
cicous  and  the  solid  stage  of  (be  nucleolar  contents,  the 
above  described  highly  reiractive  intranucleolar  bodies 
belonging  to  the  latter.  The  nucleoli  of  Trmmatimiima 
ioStzimlij.  as  delineated  by  him  { dg.  30.  Taf.  xviii).  is  al> 
moiSt  exactly  identical  with  some  of  the  nucleoli  observed 
by  me.  Judging  from  my  own  observations,  the  more 
solid  p-an<  of  die  nacleoEi  could  form  directly  from  the 
liquid  p-in.  or  it  Least  indepeodendy  of  the  viscous  pan. 
Dr.  Ri-.-Limbler's  tbeor\'  chat  the  nncteoii  are  not  or^inic 
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Structures  but  only  accumulations  of  organic  secretions  of 
different  states  of  liquidness,  appears  to  explain  the  nu- 
cleolar structure  of  Spermatobium. 

SPORULATION. 

The  sporulation  is  undoubtedly  the  chief  object  of  the 
adult  Spermatobium,  and  it  depends  chiefly  on  this  process 
for  the  maintenance  of  the  species.  In  the  various  phases 
of  sporulation  we  have,  in  fact,  the  larger  part  of  the  life 
history  of  this  protozoa.  Sporulation,  or  the  forming  of 
spores,  comprises  again  various  stages  of  development. 
These  are: 

A.  Preparatory  stages  and  amitosis. 

1.  Diffusion  or  budding  of  macronucleus. 

2.  Formation  of  numerous  micronuclei. 

B.  Formation  of  spores. 

3.  Attraction  by  the  micronuclei  of  cytospheres, 
forming  sporoblasts. 

4.  Divisions  of  micronuclei  by  caryokinesis. 

5.  Transformation  of  each  sporoblast  into  a  shut- 
tle spore. 

6.  To  this  may  be  probably  added  another  stage, 
the  formation  of  sickle  germs  in  the  shuttle 
spore.  This  stage  I  have  not  observed,  and 
its  existence  can  only  be  inferred  from  what 
takes  place  in  other  protozoa. 

W^hen  the  adult  Spermatobium  has  begun  the  process  of 
sporulation  it  may  be  more  properly  called  a  sporogonium 
or  rather  macrosporogonium,  as  at  a  later  stage  this  ma- 
crosporogonium  divides  into  numerous  microsporogonia. 
The  smaller  agglomerations  of  cytospheres  and  micronu- 
clei may  again  be  termed  sporoblasts. 

Strictly  speaking,  the  sporulation  begins  with  forma- 
tion of  sporoblasts.  After  the  micronuclei  have  con- 
tracted their  plasma  filaments  and  attained  their  proper 
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distiibnljoa  as  regards  each  oihcr  <6ge.  lo  to  13),  dxe 
cyUjBpherv*  appear  to  grcmp  tfaemseh-eB  io  cenain  osra 
berfi  arouDd  each  auclme.  The  number  of  such  cyto- 
^herei  vanes,  the  new  sporoblasts  being  Enmlariy  of  va- 
rious Bireti,  not,  however,  differing  greatlv.  some  beii^ 
oearly  twice  as  large  as  others.  It  would  appear  as  if 
the  micronuclet  possessed  two  distinct  properties,  oae 
of  which  is  to  repel  each  other,  which  would  cause 
them  to  be  rt^ularly  distributed ;  aod  one  to  attract  the 
cytospheres,  which  would  explain  the  comparativelY  e^'en 
distribution  of  the  latter  and  their  collecting  to  form  spo- 
roblasts.  The  ^wroblasts  become  surrounded  with  a 
thin  membrane*  which  becomes  thicker  just  before  the 
forming  of  the  lunate  and  shuttle  spore.  As  to  the  proc- 
ess of  forming  these  spores  I  am  unable  to  give  any  sat- 
isfactory account.  It  appears  to  me,  however,  as  if  in 
the  final,  smallest  and  ultimate  sporoblast,  we  find  several 
microauclei  scattered  about  among  the  cytospheres  which 
at  this  stage  begin  to  further  divide.  After  the  sporoblasts 
have  begun  to  form — that  is,  after  the  cytospheres  have 
begun  to  arrange  themselves  into  agglomerate  balls  (spor- 
oblasts) — the  whole  individual,  now  a  sporogonium,  in- 
creases in  size,  and  finally  divides  itself  into  two  or  more 
smaller  or  microsporogonia.  The  ultimate  size  of  these 
Bporogonia  varies.  It  is  probable  that  all  the  micro- 
sporogonia  are  found  at  the  same  time  from  the  macro- 
sporogonium  and  not  by  successive  divisions.  Thus  the 
individual  Spermatobium  transforms  itself  into  a  macro- 
Bporogonium,  which  later  again  divides  into  a  number  of 
microsporogonia,  each  one  containing  a  number  of  spo- 
roblagts,  conMisting  each  one  of  cytospheres,  cytosphero- 
theca  and  micronuclei.  Each  sporoblast  converts  itself 
into  a  lunate  or  shuttle  spore.  In  each  microsporogonium 
we  may  find  from  forty  to  sixty  sporoblasts  or  shuttle 
spores,  but  generally  very  many  less  (figs.  24  to  31). 
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Frequently  we  find  a  restkorper  consisting  of  a  num- 
ber of  unused  cytospheres  scattered  about,  but  princi- 
pally situated  in  the  center  of  the  sporoblast.  I  think 
that  the  name  sporophore  is  an  unsuitable  one  for  this 
body,  because,  as  has  frequently  been  remarked,  the 
restkorper  consists  simply  of  the  unused  cytospheres, 
"which  perhaps  for  want  of  nuclei  have  not  consolidated 
into  sporoblasts. 

THE    SHUTTLE    SPORES    AND    PSEUDONAVICELL^E. 

The  ultimate  transformation  of  the  sporoblasts  are  into 
shuttle  spores  and  later  the  pseudonavicellae.  At  the 
earliest  stage  these  bodies  are,  however,  lunate,  crescent- 
shaped,  concave,  considerably  varying  in  form,  but  not 
in  size.  Each  one  contains  a  yellow  staining  crescent, 
possibly  the  accumulation  of  nuclear  matter,  always  sit- 
uated close  to  the  convex  side  (figs.  24  and  25). 

I  have  never  been  able  to  clearly  make  out  the  struc- 
ture of  the  spores  at  this  stage,  and,  while  assuming  that 
they  really  are  only  earlier  stages  of  the  shuttle  spores, 
I  have  yet  some  hesitation  as  to  this  being  the  case ;  the 
reason  for  this  is  that  I  have  never  distinctly  seen  in  them 
the  cytospheres,  which,  however,  are  always  very  distinct 
in  the  shuttle  and  pseudonavicellas  spores. 

One-half  or  more  of  the  lunate  spore  is  occupied  by  a 
transparent  lunate  sac,  while  the  other  half  or  less  con- 
sists of  a  granulated  crescent. 

The  real  shuttle  spores  are  more  regular,  but  even  they 
show  a  concave  side,  but  their  contents  can  always  be 
clearly  dissolved  into  cytospheres  and  micronuclear  bodies 
of  varying  number  (figs.  32,  33,  etc.)  This  is  their 
shape  while  yet  enclosed  in  the  sporogonium.  Their 
cytothecas  are  there  thin,  hardly  visible,  but  always  well 
defined.  Such  shuttle  spores  are  also  found  free  among 
the    spermatozoa  of  the  host,  and   show  these  often  irre- 
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gular  outliDes,  probably  the  iadicadoa  of  amceboid  move- 
meots  (fig.  35).  la  this  free  stage  the  shuttle  q>ores 
nearly  always  contain  a  distinct  nucleus  situated  generally 
at  one  of  the  poles,  but  sometimes  also  in  the  middle  of 
the  convex  side. 

While  I  have  found  these  shuttle  spores  in  great  num- 
bers, I  have  observed  only  very  few  real  pseudonavicellfc 
forms.  These  pseudonavicellse  spores  are  of  the  same 
size  as  the  former,  but  differ  considerably  in  their  struc- 
ture. 

Their  cytotheca  is  very  thick,  projecting  into  a  koob 
at  each  pole  (fig-  27).  The  cytotheca  contains  a  single 
row  of  very  minute,  dark,  entirely  opaque  globular  bodies, 
which  in  the  knob-like  projections  at  the  poles  are  more 
thickly  accumulated. 

Their  contents  consist  of  cytospheres  of  much  smaller 
size  probably  due  to  a  further  dinsion  of  those  found  in 
the  shuttle  form  of  spore,  in  the  manner  as  indicated  in 
fig.  33^.  A  large  nucleus  appears  present  in  at  least 
some  of  the  spores,  but  the  scarcity  of  these  spores  has 
prevented  me  from  studying  its  development  and  form. 
So  far  I  have  never  observed  the  sickle  germs  found  in 
Monocystis,  as  well  as  in  a  large  number  of  other  sporozoa. 

In  this  description  I  have  assumed  that  what  I  have 
here  called  pseudonavicellse  spore  is  a  direct  modification 
of  the  shuttle  spore.  I  must,  however,  add  that  I  have 
never  found  one  of  these  pseudonavicella;  in  the  sporo- 
gonium,  but  always  scattered  loose  among  the  shuttle 
spores. 

DIVISION  OF  The  adult. 

A  division  of  the  adult  form,  as  well  as  of  the  sporo- 
gonium,  is  frequently  observed.  In  figures  38  to  42  I 
have  endeavored  to  figure  a  series  of  such  divisions. 
Fig.  38  represents  an  adult  with  large  cytospheres,  and 
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not  yet  in  the  sporogonium  stage.  The  original  nucleus 
has  partly  diffused  and  formed  two  secondary  nuclei,  in 
none  of  which,  however,  the  nucleolus  has  assumed  its 
globular  form.  A  thin  division  of  the  cytotheca  is  dis- 
cernible extending  from  a  \o  b,  and  from  c  towards  the 
center. 

In  fig.  39  we  find  a  partly  formed  sporogonium,  in  which 
the  division  is  more  advanced.  A  number  of  nuclei  have 
formed,  and  the  original  nucleolus,  or  what  is  left  of  it, 
is  seen  in  a  stage  of  division  surrounded  by  a  transparent 
zone,  probably  the  remains  of  the  macronucleus. 

Fig.  40  represents  an  adult  form,  in  which  the  division 
is  more  perfect;  one-half  of  the  figure  is  drawn  from  a 
focus  set  on  the  micro  nuclei  and  vacuoles,  the  left  half 
again  was  focused  on  the  cytotheca  showing  the  accumu- 
lation of  cytospheres. 

Fig.  41a,  by  c,  represent  one  and  the  same  individual  in 
division,  focussed  at  different  depths.  In  ^la  the  focus 
is  on  the  vacuoles,  in  41A  on  the  surface  cytospheres  and 
in  41^  on  the  nuclei.  Fig.  ^id  is  a  nucleus  drawn  on  a 
larger  scale.  In  fig.  42  is  seen  a  Spermatobium  in  divi- 
sion, in  which  the  left  half  consists  of  an  undeveloped 
spermatogonium,  while  the  right  part  consists  of  two 
separating  spermatogonia,  in  one  of  which  is  seen  re- 
mains of  a  larger  nucleus. 

My  conclusions  about  the  division  of  the  adu  It  may  be 
summed  up  as  follows : 

1.  The  object  of  division  is  not  the  propagation  of 
the  species,  but  rather  a  convenient  subdivision  of  the 
large  forms. 

2.  New  macronuclei  are  sometimes  formed  in  the  new 
individual,  but  not  always. 

3.  Micronuclei  are  always  formed  previous  to  segrega- 
tion of  the  new  individual. 
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4.  In  one  or  more  of  the  separating  individuals,  the 
process  of  sponilation — forming  of  a  sporogoniura — may 
be  more  advanced  than  in  any  of  the  other  parts,  while 
all  are  yet  connected  together. 

5.  The  formation  of  a  new  perfect  nucleus  as  in  fig. 
41,  probably  depends  upon  the  accidental  accumulation 
of  sufficient  nuclear  matter  in  one  place. 

LARGER    CYSTS. 

In  figs.  43  and  44  I  have  figured  two  very  large  and 
unusual  forms.  One  of  these  is  a  very  young  form, 
irregular  in  outline,  with  very  small  cytospheres  and  no 
nuclei.  The  other  is  undoubtedly  a  sporogonium  stage, 
with  a  very  thick  cytotheca,  if  we  here  have  to  deal  with 
a  formation  of  a  different  kind  of  cyst  or  with  abnormal 
forms  of  the  common  cyst  is  undecided. 

I  found  only  few  of  these  forms  and  only  in  the  Ecli- 
pidrilus  host. 

AFFINITIES. 

The  characters  of  Spermatobium  appears  to  be  inter- 
mediate between  Klossia  and  Monocystis,  and  I  think 
demonstates  that  the  gregarines  cannot  properly  be  sys- 
tematically divided  accordingly  as  their  habitat  as  intra- 
cellular and  ccelomic. 

In  Spermatobium  the  young  individual  inhabits  the 
spermatogonium  or  mother  cell,  just  as  Monocystis,  and 
the  adult  dwells  free  in  the  fluid  surrounding  the  sperm 
cells.  As  in  Monocystis,  Spermatobium  develops  shuttle 
and  pseudonavicella  spores,  the  resemblance  between  the 
spores  in  the  two  genera  being  very  great. 

But  the  formation  of  the  sporogonium,  the  sporoblasts 
and  the  spores  resemble  much  more  that  of  Klossia  and 
Monocystis.  While  in  Monocystis  the  cyst  contains  a  few, 
generally  two,  sporogonia  of  unequal  and  irregular  size. 


in  Spermatobium  are  found  numerous  microsporogonia  of 
nearly  equal  and  very  regular  size  as  in  Klossia.  The 
adult  Spermatobium  differs  from  Monocystis  in  its  general 
form.  The  pointed  apices  and  epimerit  are  not  seen  in 
Spermatobium,  which  is  more  regular,  oval,  globular  or 
slightly  lunate  with  rarely  projecting  apex.  The  ciliated 
covering,  consisting  of  abnormally  developed  spermato- 
gonia of  the  host,  found  in  Monocystis  are  not  seen  in 
Spermatobium. 

Finally,  the  form  and  structure  of  the  nucleus  and  nu- 
cleolus in  Spermatobium  agrees  more  with  those  of  Klos- 
sia than  with  those  of  Monocystis. 

The  life  history  of  Spermatobium  is  shortly  as  follows: 


The  young  Spermatobium  is  intracellular  parasitic  in 
the  spermatogonium  of  the  hosts  Eclipidrilus  and  Phceni- 
codrilus,  but  it  leaves  these  cells  before  the  spermato- 
blasts have  begun  to  grow.  The  free  form  is  shuttle- 
like, later  ovoid  and  finally  globular,  with  extremely 
prominent  nucleus  and  nucleolus.  In  the  cytoplasm  of 
the  Spermatobium  the  cytospheres  gradually  develop  at 
the  expense  of  or  from  the  other  element. 

The  macronucleus,  at  tirst  globular,  becomes  later  ir- 
regular, and  finally  diffuses  itself  all  through  and  between 
the  cytospheres.  forming  at  first  nodes  which  later  change 
into  new  secondary  nuclei  equidistant  from  each  other. 
The  cytospheres  group  themselves  around  these  micro- 
nuclei,  which  latter  again  divide  by  caryokinesis.  thus 
forming  at  first  microsporogonia,  then  sporoblasts.  The 
sporoblasts  develop  first  into  shuttle  spores.  Pseudona- 
vicella  spores  are  also  found. 

A  division  of  the  adult  takes  place  sometimes,  probably 
t-aused  by  the  accumulation  of  a  too  large  quantity  of  nu- 
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clear  matter  in  one  spot  outside  of  the  original  nucleus. 
When  the  nuclear  matter  is  evenly  distributed,  the  same 
power  of  attraction  %vhich  caused  the  adult  to  divide 
causes  the  sporoblasts  to  form,  which  latter  is  accom- 
plished by  the  even  grouping  of  the  cytospheres  around 
the  secondary  nuclei.  A  thin  membrane  is  formed  around 
the  sporoblasts,  after  which  the  nucleus  of  the  latter  be- 
gins again  to  divide  by  mitosis. 

This  budding  or  amitosis  of  the  nucleus  has  previously 
been  observed  in  a  large  variety  of  cells,  and  the  various 
views  of  respective  investigators  of  this  subject  have  been 
set  forth  by  Dr.  Richard  Zander  (4)  with  great  clearness. 
The  type  of  division  found  in  the  early  sporogonial  stage 
of  Spermatobium  must,  with  some  allowance,  be  consid- 
ered as  related  to  Arnold's  "fragmentation"  type,  though 
want  of  access  to  his  paper  (3)  has  prevented  me  from 
making  a  closer  comparison. 

Ziegler  (5)  holds  that  amitosis  only  takes  place  in  me- 
ganuclei.  and  that  these  soon  perish  after  the  process  is 
over.  This  is  exactly  the  case  with  the  macronucleus  of 
Spermatobium.  Fritz  Schaudinn  (6)  again  has  described 
amitosis  in  the  nucleus  of  various  foraminifera,  but  this 
process,  as  observed  by  him,  differs  from  the  amitosis  of 
Spermatobium  through  the  presence  of  achromatic  fila- 
ments which  divide  the  caryosomic  substance  in  various 
parts.  Here  then  the  division  takes  place  inside  the  nu- 
clear membrane,  while  in  Spermatobium  the  amitosis  is 
entirely  extra  nuclear  or  outside  of  the  original  nuclear 
membrane. 

The  amitotic  division  of  the  nucleus  can  thus  take 
place  in  at  least  four  different  ways: 

Segmentation.  The  nucleus  divides  itself  in  equal 
parts  in  the  equatorial  plane. 

Fragmentation.     The  nucleus  is  beaded  ofl"  in  v 
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equal  or  unequal  parts,  not  separated  by  regular  division 
fields. 

Radiation  or  Budding.  The  nucleus  branches  out, 
forms  nod^s,  which  latter  by  retraction  of  filaments  be- 
come independent  nuclei — Spermatobium. 

Sporulation.  The  nuclear  plasma  become  by  the  aid 
of  achromatic  filaments  divided  into  numerous  equal  parts, 
which,  through  the  bursting  of  the  caryotheca,  are  set 
free  and  form  independent  nuclei — Foraminifera. 

Haemagregarina  nasuta  n.  sp.     Figs.  50  to  64. 

This  form  infests  the  walls  of  the  blood-vessels  and 
surrounding  mesenterium  of  Eclifidrilus  frigidus  in 
enormous  numbers.  The  cysts  lie  so  closely  that  they 
frequently  touch  each  other,  and  totally  obscure  the 
structure  of  the  tissue  of  the  host,  to  such  an  extent  that 
there  appears  to  be  more  of  the  parasites  than  of  the 
tissue.  I  have  only  found  the  parasite  in  specimens  of 
Eclipidrilus  from  the  locality  on  the  middle  fork  of  King's 
River,  California,  at  an  altitude  of  about  11,000  feet, 
while  the  Eclipidrili  found  at  the  lower  altitude  and  in  im- 
pure water  were  entirely  free  both  from  Haemagregarina 
and  Spermatobium. 

Although  the  host  from  the  former  locality  were  in- 
fested at  the  rate  of  thousands,  none  contained  protozoa 
of  different  stages  of  development.  I  could  only  observe 
the  fully  developed  form,  all  cysts  and  all  spores  being 
absent,  the  more  to  be  regretted  as  related  forms  are  only 
imperfectly  known.  The  relationship  of  Hcemagregarina 
nasuta  must  therefore  remain  in  doubt,  and  my  rea- 
sons for  classing  it  with  Haemagregarina  depend  alone 
upon  the  appearance  of  the  adult  form  as  well  as  upon 
its  habitat.  As  is  well  known,  Haemagregarinas  are 
principally  known  through   Danilewsky's  description  of 
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//.  S/epanou'i  from  the  blood  of  Emya,  the  fresh- 
water turtle  of  Europe,  and  it  may  be  considered  fairly 
certain  that  all  forms  related  to  Htemagregarina  are 
true  blood  parasites,  principally  inhabiting  the  blood- 
corpuscles  of  the  vertebrates,  turtles,  birds  and  lizards 
while  adult.  The  spores  again  are  found  in  the  bone 
marrow  of  the  turtle,  the  kidneys,  spleen  and  bone  mar- 
row of  the  lizard.  This  habitat  of  all  the  species  of  this 
group  makes  the  presence  of  a  Hajmagregarina  in  the 
blood  of  an  oligochajt  all  the  more  interesting.  The  want 
of  large  blood  corpuscles  in  the  blood  of  oligochjeta  has 
made  it  necessary  for  our  present  species  to  select  an- 
other habitat,  if  indeed  it  is  not  the  original  one.  Here 
it  is  the  lining  of  the  blood-vessels  and  the  surrounding 
mesenteinal  tissues  which  are  infested,  especially  so  the 
lining  of  the  blood  lacunes  in  the  alimentary  canal ;  in  no 
instance  did  I  lind  any  of  these  protozoas  in  the  blood  it- 
self. 

The  youngest  form  was  straight,  slightly  sigmoid,  with 
no  well  defined  nucleus,  while  the  more  advanced  indi- 
viduals were  folded  together  like  the  blade  and  handle  of 
a  pocket-knife,  as  far  as  I  can  judge  from  drawings  very 
similar  to  HiEmagregarina  Stcpanowi.  The  anterior  end, 
however,  differs  from  that  of  this  species  by  having  a 
slight  prolongation,  which  in  fully  developed  individuals 
was  sharply  pointed,  but  in  less  developed  ones  only  ap- 
pearing as  a  serrated  surface  of  the  thicker  apex.  The 
most  advanced  specimens  possessed  a  circular  nucleus 
near  the  thicker  apex,  while  less  advanced  individuals 
showed  an  oblong,  less  well-delined  nucleus  nearer  the 
middle  of  the  body  bend.  Each  individual  was  sur- 
rounded by  a  dry,  thin  cyst,  considerably  distant  from  its 
body,  causing  it  to  lie  in  a  large  pellucid  vacuol. 
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EXPLANATION  OF  THE  FIGURES. 

Plate  I. 

SpernuUobium  Freundi  figures:  1  to  4,  6  to  9,  11  to  18,  20  to  32,  34  to  37, 

39  to  41,  43  to  45. 

Sptrmatobium  EclipidriU  tignres:  5,  10,  19,  35,  38,  42% 

All  the  figures  are  drawn  from  parafine  sections  stained  with  Orange  G. 

and  Ehrlioh  Uadmotoxylon.    All  drawings  were  made  under  Zeiss  Obj.  1-12 

horn.  imm.  Oo.  2.    Some  of  the  detail  figures  were  drawn  on  a  larger  scale, 

bat  not  under  a  higher  power. 

Fig.  1a.    a  spermatogonium  of  the  host  containing  a  parasite  in  very 
early  stage  of  development. 
n,  h.    nucleus  of  host. 
p.    protozoa  parasite. 
Fig.  1b.     Another  spermatogonium  from  the  same.    The  Spermatobium  is 
more  advanced   in  development,   having    nearly  occupied  the 
whole  cell,  the  nucleus  of  which  is  yet  intact. 
n,  h,    nucleus  of  the  host, 
c.  h,    oytotheca  of  the  host. 
91.  sp,    nucleus  of  Spermatobium. 
r.  c.    vacuole  in  the  cytoplasm  of  the  parasite. 
Fig.  2a.    a  free  Spermatobium.    The  nucleus  is  globular,  the  nucleolus  is 
also  globular  and  well  defined.    At  the  apex  of  the  cytotheca 
are  seen  the  commencement  of  vacuoles  c. «.  6. 
Fig.  2b.     Another  nearly  adult  Spermatobium. 
Fig.  3a.    An  adult  Spermatobium,  with  commencing  vacuoles. 
Fig.  3b.    Nucleus  of  the  same. 

Fig.  4.      Another  Spermatobium  of  more  regular  form. 
Fig.  4b.     The  nucleolus  of  the  latter  drawn  on  a  larger  scale  in  order  to 
show  the  iutranucleolar  bodies, 
n.     nucleus. 
no.     nucleolus. 
no.  h.    intranudeolar  bodies. 
Fig.  5.     An  adult  Spermatobium  from  Eclipidrilus. 
cys.     cytospheres. 
n.     nucleus. 
no.     nucleolus. 
Fig.  6.       Surface  view  of  a  Spermatobium   Freundi,  showing   the  cyto- 
spheres and  their  relative  size  compared  to  those  of  Spermato- 
bium eclipidrili. 
Fig.  7a.     An  adult  Spermatobium,  with  nucleus  in  a  stage  of  budding. 
Fig.  7b.     The  nucleus  and  nucleolus  of  the  latter. 

Fig.  8a.     An  adult  Spermatobium,  with  a  nucleus  yet  more  advanced  in 
budding,  nodes  and  micronuclei  already  having  formed  in  places. 


CALIFORNIA    ACADEMY    OF    SCIENCES. 


Pi);.  8b.     The  uncleus  and  uucleoIuH  o(  the  name  drawn  on  a  larger  scale 
no.     uucleolns  ia  a  Btale  □(  dUintegtittiau  diffnemg  nucleolar  mat- 
it.  m.     nnoleolar  matter. 
nn.     intrauucleolar  bodies. 

nd.     nodes  or  formiug  micTonnclei,  by  contractiou  of  the  nuclear 
tilnmenlB,  or  by  aucumulutiou  of   the  caryoplaam  of   tvo 
different  kiudi). 
Tig.  9a.    Auotber  Spermatobium  in  wbiob  the  caryoplasm  has  been  partly, 
but  jet  irregularly  diBtributed. 
n,  n.     uew  larger  naclens  witb  distinct  uudeoluH. 
n.  d,     new  uuuIeiiH  ic  a  Btale  of  mitosis. 
Fig.  9b.     a  part  of  the  former  drawn  ou  n  Inrger  Hoale. 


s  ot 


ideas  around  wbicb  tbe  cylospherea  are  grouping  1  hem- 
selves,     Smaller  uodes  are  tieen  scattered  about   some  of 
which  are  ^et  connected  by  uaryosomio  filameiitB. 
Fig.  Be.     A  smaller  specimen  with  diffusing  nncleiis  arouud  the  vaaaoles. 
Fig.  9li.     SpermntahiDm  Freiindi  with  large  budding  iiacleus  and  large 

iiaeleolns.     Vacuoles  and  cytoapheres  not  drawn. 
Fig.  9s.     Part  of  a  resting  nucleus  wUb  two  eitra  nuclear  bodies  ol  un- 
known  nature,  possibly  nucleolar  ejected  matter. 
cyt.     cytoplnsm. 
nob,     nnuleolus, 
en.     ejected  nucleoli. 
Fig.  10.     Spermatobium  eclipidrili,  transforming  into  an  encysted  sporogo- 

n.     remains  of  macronucleus. 
n.  no.     nucleoli. 
»p.  bl.     sporoblasts. 
T.  k.     "  reBlkiJrper,"  consisting  o 
n.  n.     micro  nuclei. 
Fig.  10b.  One  of   the  new  nncleoli  and  a  cytospbere  drawn  on  a  larger 

eya.     cytospbi 

These  iutranucleolar  globules  are  en 
intra  nucleolar  bodies  elsewhere  referred 
Fig.  1 1.     A  sporogoniani  of  Spernlatabiura  Freiindi.     Tbe  uiicrouucli 

resting. 
Fig.  12,     A  sporoblnst  of  the  former  drawn  on  a  Inrger  scale. 


th  intranuoleolor  transparent  globnles. 

ily  distinct  from  the 


ei/(,     cyotutbeci 
eyn,     cytospher 


Kg. 
Pig. 

Pig- 
rig. 

Fig. 
Pig. 

Pig. 
Pig. 
Fig. 


13.  A  spoioblaaC  with  iiaolei  in  mitosis. 

13b  &<r.    micruuuclei  with  chTomoBomeB  at  ead  of  luitoaia. 

14.  Another  sporoblant  with  single  uiicleoH, 

15.  A  tporoblHst  in  wbioh  the  oeoters  o(  the  cftoaphetea  ure  mora 
dereloped,  microuudti  uot  eliminaled. 

Ifijt.  A  spoTogoninm,  with  developed  aporoblasts,  a  ntnge  Iiirtber  ad- 

Tanced  thau  the  one  tignred  in  10a. 
16b.  One  of   the  sporoblasls  drawn  on  a  larger  scale,  showing  Ihrw 

micro  nuclei. 
16c.  A  nudens  aud  a  cjtoaphere  ol  the  former. 


3  ol  division.      A  large 
o  almost  equal  parts. 


IT.     Two  sporoblAsta  with  nuclei  i 

eporobUst  has  jn«t  divided  itself  in  twi 

18a.  a  imaller,  pmbtiblj  dual  sporoblast  with  nnolei  in  mitosis. 
The  nuclei  ore  jet  eonneuted  by  caryoplBsm. 

ISb.  One  ot  the  ojtospberea  of  the  former. 

IH.  A  Kporogoninm  of  tipermntobinin  eclipidrili.  The  nuclei  are  well 
scattered  out,  but  remains  ot  nuoleoli  are  leeu  in  two  plaoes. 
The  DjtOBpherea  have  not  yet  collected  into  sporoblasts, 

SOa.  a  Bimlhir  sporoguiiinm  of  SfHirmatobinm  Frenndi  at  the  same 
■tage  of  development,  Figs,  19  uud  30,  are  drawn  under  the  same 
magnification  aud  show  the  relative  sixe  of  the  sporogouin  qnd 
cytoapheres  in  the  two  species  of  Spermatobium. 

30b.  a  group  of  cytospheres. 

20c.  A  cyloRphere  drawn  on  a  larger  scale,  both  from  the  sporo- 
gonium  figured  in  6n,  20. 

21a.  A  tporogonium  in  which  some  of  the  micronnclei  are  unusually 
small,  by  an  error  of  engraver  not  shown. 

21b.  a  sporoblaiit  of  the  same  with  live  miorouuolei. 

S2.  A  fiporoblual  with  dividiug  nuclei.  Theae  gporoblasts  would 
have  further  divided. 

23.  A  remaining  nucleolus  showing  a  spherical  granulation,  sur- 
rounded by  cytospheres.     The  maoronucleus  hiiE  eutirely  disap- 

34.     A  gporogonium  with  partly  developed  lunate  spores.  I 

25.  Some  ot  the  spores  drawn  on  a  larger  Hcale. 

26.  A  shuttle  spore  with  nuclear  or  nucleolar  bodies. 

27.  A  fully  developed  pEeiidoDavioella  spore  with  beaded  margin, 
nucleus  and  cytospheres. 

28.  An  empty  spore  of  uuuijual  fumi. 

29.  A  aporogouium  with  epores  in  various  stages  of  development. 
A  central  "restkbrper  "  of  unused  cytospherea, 

2gB.  A  aporogonium  with  shnltle  Hpores  and  "  restkiirper." 
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Pig.  31. 
Fig.  32. 
Vie.  33. 
Fig.  3*. 


Pig.  38. 
Fig,  37, 
Pig.  38. 

Fig.  39. 

FiR.  40. 

FiK.  41 A 


Pig  43 
Pig.  44. 


Fig.  48, 

Pig,  46  t 


Auiitlier  uporogouiiim   wilh  shuttle  apares.     The  realkorpei  ii 

Bcattnted  nnd  divided. 

A  aporogoaiam  with  multiaucleal«d  sbultle  spores. 

Some  ot  the  spores  more  bigbl;  uiagnifled,     Zeisa  1-12,  oc,  4. 

LnuAte  MpDi'e  from  Spermatobium  eclipidrili. 

A  shuttlt>  sport  from  Sperm ntobi urn  Freoudi,    The  Iwo  amftller 

flgiires,  A  nnd  n,  repreaeat  the  cjtosphoces,  rcupectively  from  figN.   I 

33  BUd  34,  nbowiug  their  lelative  size. 

A  shuttle  spore  from  SperniBtobiuin  Frenudi,  showiug  amceboid 


Aspurogoninm  jiii>t bursting,  with  (ally  nucleated  ehntlle spores. 
Two  (if  the  aporea  drawu  uu  a  larger  scale. 

A  Spprmatobiuui  eolipidrili,  in  diviaian,  with  three  nnelei.     Be- 
Iweeli  a  b  e  the  division  liaea  are  aeeu, 

A  Spermntobinm  Fr«niidi  in  division.     The  noolei  are  already 
formed,  the  remaitiing  uuoleoH  in  division. 

A  Spermatobinm  in  diviBion.     Mioronnclei  are  torined  and  nn- 
clooli  disperaed. 

II,  r,     A  divided  Spermatobium  icith  perfect  nuclei,  but  not  fully 
developed  oytospheres,     In  4lA  the  [ouus  is  aet  on  the  vacuoles. 
Similarly  fooused  on  the  aurfaoe  cytoapherea. 
Focnaed  ou  llie  nnolei, 
A  nucleus  more  magnilied, 

A  Bpermatobiiim  eclipidrili  in  division.  lu  the  smaller  aporogo- 
nia  the  aporohlaBts  are  nln-ady  formed,  while  in  tbe  one  to  tbe  left 
the  oyloapberee  are  yet  diffused.  The  micronuolei  in  poaitioo. 
A  Spermatobium  of  nuuHusl  size  and  strnclure, 
A  Spermalobinm  of  aimilar  shape  enclosed  in  a  thick  cyst.  Pos- 
■ibly  tbe  two  last  are  iu  a  stage  of  development  for  producing 
•■  resting  cysls," 

A  aporogciuium  at  Spermatobium  Freandi  in  wbiuh  port  of  tbe 
sporogonium  has  developed  ripe  spores  while  the  other  part  has 
remained  undeveloped,  probably  front  want  of  nuclear  matter. 
I  59.  Hu'magregariua  naauta.  In  50  we  see  the  youngest  form 
observed,  the  body  not  yet  having  folded  itself.  In  63  and  63 
the  anterior  edge  is  serrated  or  slightly  lobed,  while  in  64,  the 
most  highly  developed  form  observed  by  me,  the  anterior  projeo- 
tiou  is  very  prominent.  The  cyst  surrounding  the  protozoa 
oousists  probably  of  the  remains  of  a  cell  wall  of  the  boat  an  the 
nnclns  (Hg.  58)  would  indicate.  Tbis  Htemagregnrina  Etains 
best  and  principally  with  hfumatoiyloQ.  it  fails  to  take  distiuctly 
the  ornnge  stsiu.     All  tiguree  drawu  under  Zeiss  hom.  im,  1-12. 
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CATALOGUE  OF  MARINE  SHELLS,  COLLECTED 
CHIEFLY  Off  THE  EASTERN  SHORE  OF  LOWER 
CALIFORNIA  FOR  THE  CALIFORNIA  ACADEMY 
OF  SCIENCES  DURING  1891-2. 

The  Gulf  of  California  is  the  richest  field  for  molluscan 
collections  outside  of  the  tropics  along  the  whole  west 
American  coast,  principally  for  the  reason  that,  being 
nearly  landlocked  and  opening  only  southward,  it  is  al- 
most as  tropical  as  the  more  southern  waters  inward  the 
Equator,  and  perhaps  even  warmer  than  some  regions 
where  currents  from  the  north  have  free  circulation. 
The  contrast  is  thus  strongly  shown  between  the  gulf  and 
the  western  coast  of  the  peninsula,  in  the  small  proportion 
of  tropical  species  found  on  the  latter  and  their  more  lim- 
ited range  northward. 

The  length  of  the  gulf  is  about  760  miles  northward  of 
the  latitude  of  Cape  St,  Lucas  (22"  52'),  and  of  this  only 
forty-four  miles  are  south  of  the  Tropic  of  Cancer,  while 
the  width  averages  about  fifty  miles.  The  inHux  of  the 
Colorado  and  other  smaller  rivers  serves  to  keep  the  wa- 
ter from  becoming  too  salt  for  molluscan  life,  and,  though 
evaporation  must  be  enormous,  it  seems  thus  balanced, 
while  the  usual  differences  in  the  species  found  in  brack- 
ish waters  are  observed  to  only  a  limited  extent  compared 
with  gulfs  of  less  depth,  like  the  Gulf  of  Mexico.  Still, 
there  are  many  species  identical  in  both  gulfs,  and  many 
analogies  with  the  species  found  in  the  Mediterranean 
and  Red  seas,  which  are  the  most  similar  waters  of  the 
eastern  continent. 

Some  of  the  most  important  collections  from  the  gulf 
previously  made  are  mentioned  in  Carpenter's  "Mollusks 
of  Western  North  America,"  Smithsonian  Edition,  1872, 
and  will  give  some  idea  of  the  number  of  species  found 
there.     The  first  well  recorded  were  collected  in   1825, 
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during  Captain  Beechey's  voyage  of  discovery  in  the 
"Blossom,"  and  published  in  London,  1839,  in  which 
twenty  species  from  the  gulf  are  mentioned,  mostly  new 
ones.  These  were  chiefly  shore  shells  and  showy  spe- 
cies. In  1836— 1842  Captain  Belcher,  with  the  British 
ship  "Sulphur,"  surveyed  thai  coast,  and  the  ship's  sur- 
geon. Richard  B.  Hinds,  made  some  more  thorough  col- 
lections, partly  by  dredging,  obtaining  about  thirty  species, 
most  of  them  published  in  the  "Zoology  of  the  Sulphur," 
1836  to  1842. 

The  next  important  collections  were  made  during  the 
Mexican  war  by  the  American,  Col.  E.  Jewelt,  traveling 
at  his  own  expense.  He  touched  at  Mazatlan,  and  ob- 
tained sis  species,  supposed  to  be  from  there,  but  prob- 
ably many  more  were  mixed  with  the  shells  collected  by 
Major  Rich,  U.  S,  A.,  numbering  108  species,  and  102 
obtained  by  Lieutenant  Green,  U.  S.  N.,  in  the  gulf. 
These  were  catalogued  by  Dr.  A.  A.  Gould,  and  about 
thirty  supposed  new  species  described  by  him  as  [new] 
"Mexican  and  Californian  Shells,"  with  figures,  in  the 
Boston  Journal  of  Nat.  Hist.,  vol.  vi,  1853. 

The  most  extensive  collection  ever  made  in  the  gulf 
was  by  Fred.  Reigen  at  Mazatlan,  which  place,  being 
only  about  twenty-five  miles  north  of  the  latitude  of  Cape 
Sl  Lucas  and  close  to  the  Tropic  of  Cancer,  shows  most 
perfectly  the  influence  of  a  tropical  climate  on  the  mol- 
lusca.  A  special  work  on  this  collection  of  about  708 
species,  and  also  on  all  others  then  known  from  Mazat- 
lan. was  published  by  P.  P.  Carpenter,  as  the  "Mazatlan 
Catalogue,"  1855-7.  "^^^  collection  was  the  result  of 
three  years'  work,  and  contained  a  few  species  that  may 
have  been  imported  on  ships. 

The  Xantus  collection,  made  at  Cape  St.  Lucas,  has 
been  before  mentioned,  in  the  first  article  on  land  shells 
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collected  by  Mr.  W.  E.  Bryant^  in  these  Proceedings, 
1891,  p.  100.  In  eighteen  months  Xantus  obtained  361 
marine  species,  some  of  them  probably  from  the  Socorro 
Islands  and  the  coast  of  Mexico,  and  about  sixty  of  them 
were  described  by  Carpenter  as  new.  He  states  that 
''Pacific  [Polynesian]  shells  may  have  been  given  to 
Xantus  by  sailors;  they  were  not  distinguished  from  his 
own  series  in  opening  the  packages."  A  larger  propor- 
tion of  Panama  species  were  found  than  at  Mazatlan  by 
Reigen, 

The  next  marine  collections  known  from  the  gulf  and 
also  west  of  the  peninsula  are  those  mentioned  in  a  paper 
by  R.  E.  C.  Stearns  on  "The  Shells  of  the  Tres  Marias 
Islands  and  other  localities  along  the  shores  of  Lower 
California  and  the  Gulf  of  California"  (from  the  Pro- 
ceedings of  the  U.  S.  National  Museum,  vol.  xvii,  pp. 
134—204,  1S94).  The  islands  named  are  over  100  miles 
southeast  of  the  gulf,  and  therefore  have  no  relation  to 
the  present  subject,  except  that  manj'  of  the  species  reach 
the  gulf  (about  fifty-eight  out  of  eighty-nine).  Out  of 
294  in  the  catalogue,  about  200  occur  in  the  gulf,  and 
several  others  on  the  west  coast.  It  is  not.  therefore,  as 
complete  a  list  of  gulf  shells  as  we  might  expect  from 
collections  made  by  the  U.  S.  Fish  Commission  steamer 
■■Albatross,"  with  its  facilities  for  dredging  and  collect- 
ing otherwise.  The  greater  part  of  the  species  were  ob- 
tained by  the  late  Mr.  W.  J.  Fisher,  who  was  better  fitted 
out  for  collecting  than  any  other  private  collector,  but 
only  credited  with  about  130  species  from  the  gulf.  The 
Academy's  museum  is  indebted  to  Mr.  Fisher  for  many 
North  Pacific  shells,  and  perhaps  some  from  the  gulf, 
but  the  latter  were  left  by  him  in  such  a  confused  con- 
dition that  they  can  rarely  be  identified  as  his.  Be- 
sides the  two  collections  mentioned  above,  Mr.  Steams 
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includes  those  contributed  by  ten  other  persons,  who  col- 
lected ^  small  numbers  from  both  coasts  of  the  peninsula 
and  the  main  Mexican  shores. 

It  thus  appears  that  there  are  known  about  700  to  800 
species  of  moUusca  from  near  the  entrance  of  the  gulf, 
and  even  there  very  little  thorough  work  in  collecting  has 
been  done  and  most  of  the  shells  obtained  have  been 
dead  ones  more  or  less  imperfect. 

From  small  collections  hitherto  made  in  the  northern 
end  of  the  gulf,  quoted  by  Carpenter  or  Stearns,  it  ap- 
pears that  the  species  found  there  are  more  largely  of  the 
temperate  fauna,  many  of  them  being  identical  with  those 
from  the  same  latitude  on  the  west  coast  of  the  penin- 
sula. This  seems  to  indicate  that  the  dividing  ridge,  now 
3,000  feet  or  more  in  altitude,  was  crossed  by  one  or  more 
channels  within  geologically  recent  times. 

The  parties  collecting  for  the  Academy  in  1891-2  were 
not  well  prepared  for  obtaining  marine  moUusca,  being 
engaged  chiefly  in  collecting  vertebrate  animals,  insects 
and  plants,  on  the  peninsula  and  nearest  islands,  though 
also  preserving  such  land  shells  as  they  met  with,  when 
not  too  busy  otherwise.  Mr.  W.  E.  Bryant,  being  often 
on  the  seashore  in  pursuit  of  vertebrate  animals,  spent 
some  time  in  collecting  the  shells  along  the  beaches,  liv- 
ing or  dead,  and  when  La  Paz  was  reached,  continued 
their  pursuit  onto  Espiritu  Santo  and  San  Jose  islands  ly- 
ing nearly  in  a  line  northward  from  that  place,  and  each 
about  fifteen  to  twenty  miles  long.  The  latter,  crossed 
midway  by  the  25th  parallel  of  latitude,  proved  to  be  the 
most  productive  of  species  of  any  point  visited  north  of 
Cape  St.  Lucas,  nearly  150  miles  to  the  south.  Besides 
a  large  number  of  beach  shells  perfect  enough  for  iden- 
tification, many  were  obtained  in  excellent  condition 
through  the  aid  of  native  divers,  who  not  only  dive  for 
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pearls,  but  will  find  other  shells  for  raoney  and  collect 
many  of  the  larger  kinds  for  food,  eating  nearly  every 
large  mollusc  that  is  tender  and  well  flavored.  The  col- 
lections were  thus  made  chiefly  at  San  Jos^  del  Cabo, 
twelve  miles  east  of  Cape  St.  Lucas,  at  La  Paz  and  at 
San  Jos^  Island.  Mr,  Brandegee  and  Dr.  Eisen  also 
contributed  several  species  from  the  same  places.  These, 
places  are  near  enough  to  the  locality  of  the  Xantus  col- 
lection to  be  considered  as  belonging  to  the  same  local 
fauna,  yet  several  species  occurred  that  are  new  to  the 
region.  As  almost  every  collection  of  shells,  however 
small  and  imperfect,  adds  some  new  facts  to  our  knowl- 
edge of  geographical  distribution,  a  list  of  these  is  thought 
to  be  worthy  of  publication.  Some  of  the  doubtful  forma 
were  sent  to  Dr.  Dall  of  the  U.  S.  National  Museum  for 
comparison  with  authentic  specimens  and  are  given  as 
identified  by  him.  Duplicates  of  many  of  the  shells  (and 
also  of  many  others,  native  and  foreign)  are  ready  for 
exchange,  in  return  for  species  not  contained  in  the 
Academy's  museum,  or  not  in  good  condition. 

CLASS    GASTROPODA UNIVALVES,  ETC. 

I.  AcM/EA  DALLiANA  Pilsbry,     2,  very  near  A.  scabra~ 

.  2,  ACM.SA  FASCicuLARis  Meoke.     3,  young  only. 

3.  AcM^A  PEDicuLus  Philippi.     Large,  beach-worn. 

4.  Alaba   SUPRALIRATA   Carpenter.      Also    Mazatlan 

and  Cape  St.  Lucas. 

5.  Anachis    t^niata  Philippi.      Rare,  San  Jose  del 

Cabo. 

6.  Anachis    coronata?    Sowerby.      5,    larger    than 

usual. 

7.  Aplysia  ?      Several  young.      San  Jos^  del 

Cabo. 

8.  AsTRALiUM    olivackum  Wood.      15,  San  Jos^  del 

Cabo. 
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9.     AsTRALiUM  UNGUIS  Wood.     2,  young.     Also  Cape 
St.  Lucas. 

10.  ButLA  ADAMsi  Mcnkc.     28.    Many  approach  nebu- 

losa. 

11.  Cassis  coARCTATUS  Gray.    5,  good  examples;  com- 

mon south. 

12.  Cassis  sulcosa  Bruguiere,  var.  abbreviata  Lamk. 

3,  good. 

13.  Cassis  tenuis  Gray.     2,  fresh  examples.    Perhaps 

imported.        ' 

14.  Cerithium  adustum  Kiener.    35,  common;  living, 

15.  Cerithium  gemmatum  Hinds.     100,  common;  liv- 

ing. 

16.  Cerithium  incisum  Sowerby.     200,  common;  liv- 

ing. 

17.  Cerithium  interruptum  Menke.    2,  San  Jos6  del 

Cabo. 

18.  Cerithium  ocellatum  Bruguiere.     150,  mostly  La 

Paz. 

19.  Chlorostoma    coronulatum   C.   B.   Adams.      A 

pint  of  beach  shells. 

20.  Columbella   cribraria  Lamarck.      Common  on 

algae. 

21.  Columbella    fuscata   Sowerby.      San   Jos6    del 

Cabo.     Common. 

22.  Conus  brunneus  Wood.     30,  beach  shells;    many 

perfect. 

23.  Conus  princeps  Linn^.     32,  many  fine  specimens. 

24.  Conus  puncticulatus  Hwass.     6,  beach. 

25.  Conus    purpurascens    Broderip.      14,  many   very 

perfect. 

26.  Coralliophila  nux  Reeve,     i,  San  Jos6  del  Cabo. 

27.  Crepidula  aculeata  Gmelin.     6. 

28.  Crepidula    onyx    Sowerby.      Many  small    speci- 

mens. 
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39.     Crucibulum  8CUTEI-LATUM  Gray.     A  pint  or  more. 

30.  CftUciBtfLUM  TUBiFRKUM  Lcsson.     A  pint  or  more. 

31.  CvprjEA  alburinosa  Mawe.     10,  also  San  Jos^  del 

Cabo;   good. 

32.  CvpRyeA  AKAUicuLA  Lamarck.     8,  some  good. 

33.  CvFR«A  PiJsTiJi.ATA  Swainson.     San  Jose  del  Cabo. 

34.  Cyi'R^a  sowiiKUii   Gray.     30,  mostly  beach-worn. 

35.  Uriui.ia  atkrrima  Sowerby.     2,  beach  shells, 

36.  Dkili.ia  MAURA  Klener.      i,  west  coast  of  Lower 

California. 

37.  Ekato  MAuiiURi.«  Gray,     i,  also  Cape  St.  Lucas. 

West  Indies. 

38.  Enuina  rkevei  Tryon.     12,  beach  shells. 

39.  EuPLKURA  MURiciFoRMis  Broderip.     3.  young;   liv- 

ing. 

40.  EuRYTA  AcicuLATA  Lamarclc.     San  Jos^  del  Cabo, 

41.  Tahciolaria  PRiNCKPS  Lamarck.     10,  eaten  by  na- 

tives. 

42.  FissuRKl.i.A    RUGosA   Sowtrby.       1,   known   before 

from  the  gulf. 

43.  KissuRiii.i.A  VIRR.SCRNS  Sowerby.     7,  known  before 

from  the  gulf. 

44.  FissuRiikRA  iN-equALis  Sowerby.     A  common  gulf 

species, 

45.  Fusus   ciNRREUs  Reeve   (not  of  Say).       10,  fresh 

specimens, 

46.  FuBUS   uuPHTiTHOUARsi   Kiener.     10,  fresh;   eaten 

by  natives. 

47.  Gauinia  reticulata  Sowerby.     Many,  San  jos^ 

del  Cabo. 

48.  Haliotis  fulckns  Philippi.     i,  San  Jose  del  Cabo; 

about  half  grown. 

49.  IIarpa    crrnata    Swainson,       3.   one    fresh,   one 

beach-worn. 
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50.  Latirus- GRACILIS  Rccve.    2,  beach-worn  examples. 

5 1 .  Lepidopleurus  (probably  Z.  -pectinulatus  Carp . )    i . 

52.  LiTTORiNA  ASPERA  Philippi.      Abundant;    several 

varieties. 

53.  Malea  ringens  Swainson.     20,  eaten  by  natives. 

54.  Melampus  olivaceus  Carpenter.     2,  beach  shells. 

55.  Melongena  ( Solenosteira )  MODiFicATA  Recve. 

6.     This  much  discussed  shell  seems  to  belong 
chiefly  to  this  region. 

56.  MiTRA  MAURA  Swainsou.     I,  a  wide-spread  species. 

57.  MiTRA  TRiSTis  Sowcrby.     i,  a  finely  colored  exam- 

ple. 

58.  Modulus  cerodes  A.  Adams.     Half -pint  of  good 

specimens. 

59.  Muricidea  dubia  Sowerby.    8,  chiefly  beach  shells. 

60.  Murex  bicolor  Valenciennes.    5,  perhaps  brassica 

lamarck, 

61.  Murex  plicatus  Sowerby.     4,  in  good  condition. 

62.  Murex   radix   Gmelin.     4.     This  and  bicolor  are 

eaten. 

63.  Nassa  tegula  Reeve.     2,  more  common  northward. 

64.  Nassa  versicolor  C.  B.  Adams.     70,  also  Mazat- 

lan  (Reigen). 

65.  Natica   bifasciata  Recluz.      45,  common   beach 

shells. 

66.  Natica     glauca     Humboldt.       2,    also    Mazatlan 

(Reigen). 

67.  Natica  marochiensis  Gmelin.     i,  at  La  Paz  only. 

68.  Natica   uber  Valenciennes.     13,   common   beach 

shells. 

69.  Nerita  bernhardi  Gmelin.     25,   common  at  low 

water. 

70.  Nerita   scabricosta   Lamarck.      50,  common   at 

low  water. 
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71.  Neritina  picta  Broderip,     25,  Sao  Jos^  del  Cabo 

only. 

72.  Neritina   californica    Reeve.      Same   place,  in 

creek. 

73.  NuTTALiNA  SCABRA  Reeve.      I,  a  dry  beach  speci- 

men. 

74.  Oliva  araneosa  Lamarck.     15,  mostly  beach-worn. 

75.  Oliva  porphyria  Lino^.      15,  fresh  specimens. 

76.  Olivella  dama  Duclos.     150,  common  at  low  wa- 

ter. 

77.  Olivella   myriadima   Duclos.      45,  called  "rice 

shell." 

78.  Oniscidia   tuberculosa    Reeve.      2,   good   speci- 

mens. 

79.  Opalia  crenatoides  Carpenter,     i,  a  rare  species. 

80.  Pleurotoma  nobilis  Hinds.     1,  a  fresh  specimen. 
81  •     Pleurotoma  olivacea  Sowerby.     Several,  beach- 
worn . 

82.  Potamides  montagnei  Orbigny.    2,  rare  in  the  gulf. 

83.  Purpura   biseriata   Blainville.      8,  living  at  low 

water. 

84.  Purpura  patula  Linni.     60,  living  at  low  water. 

85.  Purpura  triserialis  Blainville.     4,  living  at  low 

water, 

86.  Pyrula  decussata  Wood.    5,  eaten  by  the  natives. 

87.  RissoiNA  STRicTA  Menke.     On  algse,  San  Jos^  del 

Cabo. 

88.  ScALARiA  HEXAGONA  Sowcrby.     2,  five -angled  ex- 

amples. 

89.  SiPHONARiA  PELTOiDES  Carpenter,     i,  beach  spec- 

imen, 

90.  SiPHONARiA  LECANiUM  Philippi.     I,  rare  in  gulf? 

91.  SisTRUM  CARBONARiUM  Recve.     I,  rare;   identified 

bv  Dall. 
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92.  Solarium  granulatum  Lamarck.     2,  beach  shells. 

93.  Strombina  angulosa  Sowerby.     20,  San  Jos6  del 

Cabo. 

94.  Strombina  maculosa  Sowerby.     50,  mostly  from 

San  Jos6  del  Cabo. 

95.  Strombus  galkatus  Swainson.     10,  eaten  by  na- 

tives. 

96.  Strombus    gracilior    Sowerby.      Several   beach 

shells. 

97.  Strombus     granulatus    Lamarck.       100,    beach 

shells. 

98.  Terebra  lingualis  Hinds,     i,  also  Cape  St.  Lucas 

(Xantus). 

99.  Terebra  variegata  Gray.     3,  beach  specimens 

only. 

100.  Tornatina  culcitella  Gould,     i,  more  common 

in  California. 
loi.     Tritonium  gibbosum  Broderip.     5,  young  speci- 
mens. 

102.  Tritonium  vestitum  Hinds,      i,  rare  in  the  gulf. 

103.  Trivia  pacifica  Gray,     i,  rare  in  the  gulf. 

104.  Trivia  sanguinea  Gray.     12,  common  at  low  tide. 

105.  Trivia  solandri  Sowerby.      100,  common  at  low 

tide. 

106.  Turbo   fluctuosus  Wood.     20,  common   at  low 

tide  on  algae. 

107.  TuRRiTELLA    SANGUINEA    Reeve.     2,  a  variety  of 

next? 
io8.     TuRRiTELLA  TiGRiNA  Kicner.      12,  T.  goniosioma 

Valenc.  ? 
109.     Vermetus  centiquadrus  Valenciennes.     15,  very 

variable. 
no.     VoLUTA  cumingi  Broderip.     3,  also  var.  pederseni 

Verrill,  i. 
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I     ... 

VoLVARiNA  vARiA  Sowcrby.      \,  Marginetla  vuvta 

(Tryon). 

^^^f 

CLASS    PELECYPODA BIVALVES. 

112. 

Anomia  lampe  Gray.     Valves  common;  none  en- 

tire. 

113- 

Arca  grandis  Broderip.      10  valves;   3  young  en- 

tire. 

114. 

Arca  MULTicosTATA  Sowerby.     4  valves;   3  young 

entire. 

■IS- 

Arca    pacifica    Sowerby.     Several  valves  and  3 

large  fresh  examples. 

116. 

Arca  tuberculosa  Sowerby.    Several  middle  sized 

examples. 

117. 

AvicuLA    PERUVIANA   Reeve.     Common  and  very 

large. 

118. 

AxiN/EA    GIGANTEA    Reeve.      12  valves;    eaten  by 

natives. 

119. 

Barbatia   fusca  Bruguiere?     A  few,  perhaps  5. 

sol  ilia  Shy. 

120. 

Barbatia  gradata  Broderip.     A  few  beach-worn 

valves. 

121. 

Callista    AURANTiA    Hanley.      30,  many  fresh; 

eaten  by  natives. 

122. 

Callista  chion^a   Menke.      Common,   eatable; 

C.  squaltda  Sby.  (in  part). 

■23- 

Callista  pollicaris  Carpenter.     One  specimen, 

determined  by  Dall. 

124. 

Cardita  ckassa  Lamarck.     Several  valves,  large 

and  small. 

125. 

Cardita  flammea  Michelin.     Several  valves,  large 

and  small. 

126. 

Carditamera  affinis  Broderip.     Valves  common 

and  I  entire. 
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127.  Cardium  consors  Broderip.     i  valve,  San  Jos^del 

Cabo. 

128.  Cardium  procerum  Sowerby.     Valves  only. 

129.  Cardium  senticosum  Sowerby.     Valves  only. 

130.  Chama  echinata   Broderip.     Valves,  and  entire 

young. 

131.  Chama   exogyra   Conrad.      A  few  seen  of   this 

form. 

132.  Chama   frondosa   Broderip.     4,  the    most   com- 

mon form. 

133.  Clidiophora  punctata  Conrad.    Two  flat  valves, 

beach. 

134.  Chione  pulicaria  Sowerby.     30,  probably  a  va- 

riety of  next. 

135.  Chione    succincta   Valenciennes.     20,  common, 

eatable. 

136.  Chione  undatella  Sowerby.     30,  common  vari- 

ety ?  of  the  last. 

137.  Codakia   tigrina  Linn6.     Many  fresh  ones,  eat- 

able. 

138.  Crassatella  gibbosa  Sowerby.    A  few,  large  and 

small. 

139.  Diplodonta   semiaspera  Philippi.      i  valve,  San 

Jos6  del  Cabo. 

140.  Donax  californicus  Conrad.     2  valves. 

141.  Dosinia  ponderosa  Gray.    A  few  small  ones  and 

valves. 

142.  Hemicardium     biangulatum     Sowerby.       Small 

ones;   rare. 

143.  Heterodonax  bimaculatus.     50  valves,  scarcely 

two  alike. 

144.  Kellia  suborbicularis  Montagu.     5  specimens. 

145.  Labiosa  undulata  Conrad.     2  valves. 

146.  Lima   squamosa   Lamarck.     Some  entire,  valves 

common. 
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147.  LiocARDiUM  APicmuM  Carpenter.      Many  valves, 

30  entire. 

148.  LiocARDiUM  BLATUM  Sowerby,     A  few  valves. 

149.  LiTHOPHAGUS    PLUMULA    Hanley.      Burrowing  in 

spondylus,  etc. 

150.  LuciNA  EBURNEA  Reeve.    30  valves,  San  Jos^  del 

Cabo. 

151.  LuciNA  ExcAvATA  Carpenter.     Valves,  very  near 

L.  nuttalli. 

152.  LuciNA   PECTiNATA  Carpenter.      4  valves.     This 

and  last  also  found  at  Mazatlan. 

153.  LuciNA   UNDATA   Carpenter.      3,  common  in  the 

gulf. 

154.  Macoma    ochracea    Carpenter.      A  few  valves. 

(Dall  identified.) 

155.  Mactra   dolabripormis   Conrad.     A  few  valves. 

(Dall  identified.) 

156.  Margaritiphora  fimbriata  Dunker.     30,  pearl 

shells;   animal,  eatable. 

157.  Modiola  capax  Gould,     ro,  entire;  many  valves. 

158.  Mytilus    multiformis   Carpenter.     2,  San  Josi 

del  Cabo  only, 

159.  Mytilus    palliopunctatus    Dunker.      100,  San 

Jos^  del  Cabo  only. 

160.  Opalia  funiculata  Carpenter,     2,  one  from  Ma- 

zatlan. 

161.  OsTRBA  ahara  Carpenter.     4,  identified  by  Dall. 

162.  OsTRHA  iRiDESCENS  Gray.    5  valves,  identified  by 

Dall. 

163.  Papyridea  aspersa  Sowerby.     Probably  same  as 

P.  bnllata. 

164.  Pecten  subnodosus  Sowerby.     24,  common,  col- 

lected for  food. 
itfgi     Pbcten  ventricosus  Sowerby.     8,  common,  col^ 
lected  for  food. 


MARINE    SHELLS   OF    LOWER    CALIFORNIA.  4.7 

166.  Pectunculus    multicostatus   Sowerby.      Small 

but  perfect  examples. 

167.  Periploma  planiuscula  Sowerby.    Valves,  same 

as  P.  argentaria  Con. 

168.  Perna  chemnitziana  Orbigny.    Valves,  and  some 

perfect  examples. 

169.  Pinna  lanceolata  Sowerby.    Several  specimens. 

170.  Pinna  maura  Sowerby.     A  few  specimens. 

171.  Placunanomia  cumingi  Broderip.     Only  i  valve. 

172.  Placunanomia   macrochisma    Deshayes.      Com- 

mon. 

173.  Sanguinolaria  miniata  Gould.     2,  entire  shells. 

174.  Sanguinolaria  nuttalli  Conrad.     A  few  valves. 

175.  Semele  bicolor  C.  B.  Adams,     i  entire,  2  valves. 

(Dall  identified.) 

176.  Semele  flavescens  Gould.     10  valves. 

177.  Semele  venusta  A.  Adams.    .2  entire  shells. 

178.  Spondylus    calcifer    Carpenter.      Living,   very 

massive. 

179.  Spondylus   limbatus   Sowerby.      7  living.      All 

spondyli  are  used  as  food. 

180.  Spondylus  princeps  Broderip.     Living. 

181.  Strigilla  carnaria  Linn^.     Valves,  common  on 

beach. 

182.  Strigilla    lenticula    Philippi.      San   Jos6    del 

Cabo. 

183.  Tellina  interrupta  Wood.    Several  whole  shells 

and  valves. 

184.  Tellina  pura  Gould.     6  valves. 

185.  Tellina  purpurea  Broderip.     i  valve,  San  Jos6 

del  Cabo. 

186.  Terebra  luctuosa  Hinds,     i,  San  Jose  del  Cabo. 

187.  TiVELA  radiata   Sowcrby.     Several  good  speci- 

mens. 
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188.  TiVELA  ELEGANs  Verrill,     Several  valves. 

189.  TiiRAciA  CURTA  Conrad.     i  specimen  (Dall  idem.) 

190.  Vhnus    subimbricata    Sowerby.     Valves  (S,   G. 

Anomalocardia). 
igi.  VoLA  dentata  Sowerby.  Valves;  common,  eat- 
able. 
Note. — In  the  late  "Catalogue  of  Shells  in  the  Museum 
of  the  Academy,"  etc.,  including  the  geographical  dis- 
tribution of  species  known  from  Sitka  to  Cape  St.  Lucas, 
many  are  given  as  from  "West  Coast,  lat.  26°,"  and 
southward.  These  were  collected  by  the  late  Dr.  Gabb 
at  San  Juanico  on  the  west  coast  of  the  peninsula,  but 
the  locality  having  been  confused  with  one  on  the  east 
side,  in  the  gulf,  at  about  the  same  latitude,  it  was  uncer- 
tain which  coast  they  were  from.  In  his  late  paper  Dr. 
Stearns  credits  them  all  to  the  west  coast.  (See  "Zoe" 
for  April,  1892.) 


NOTES  ON  A  SPECIMEN  OF  AEEPISAURUS  ^SCU- 
LAPIUS  BEAN,  FROM  THE  COAST  OF  SAN  LUIS 
OBISPO  COUNTY,  CALIFORNIA. 

BY    FLORA    HARTLEY. 
[  With  Plate  ii.  ] 

The  valuable  specimen  here  described  and  figured  was 
found  on  the  coast  of  San  Luis  Obispo  county,  Cal.,  by 
W.  P.  Stevens,  on  September  19,  1894,  having  been 
thrown  on  the  beach  by  the  waves.  It  was  presented  by 
Mr.  Stevens  to  the  California  Academy  of  Sciences, 
The  specimen  agrees  in  most  particulars  with  Dr.  Bean's 
original  descrfption  of  Alepidosaurus  cesculaptus  (Proc.  U. 
S.  Nat.  Mus.  1882,  p.  661).  The  following  descriptive 
notes  contain  the  principal  points  wherein  our  specimen 
differs  from  the  type,  and  present  some  additional  details: 

Head  in  body  <^%  times;  width  of  head  in  length  of 
head  4;  height  of  head  in  length  of  head  a  little  over 
2 ;  eye  in  head  6 ;  interorbital  area  wider  than  diameter 
of  eye;  eye  in  snout  2%.  Top  of  head  with  two  prom- 
inent, sharp,  bony  ridges,  that  run  from  the  tip  of  the 
snout  to  behind  the  eye.  On  the  parietals  striae  radiate 
from  this  ridge  toward  the  median  line  and  outward  to- 
ward the  eye.  Just  behind  the  orbit,  and  parallel  with  it, 
is  a  series  of  six  small  blunt  spines. 

Opercle  with  strong  stride  radiating  from  the  upper  an- 
terior angle ;  subopercle  nearly  as  large  as  opercle  and 
strongly  striate,  the  striae  radiating  from  the  anterior  lower 
articulation;  a  thin  membrane  connects  the  opercle  and 
subopercle ;  mandible  with  strong  longitudinal  striations 
and  many  mucous  pores. 

Outer  row  of  teeth  in  upper  jaw  short  and  very  sharp, 
increasing  in  length  anteriorly.  No  teeth  in  the  extreme 
front  of  upper  jaw,  but  two  small  decurved  teeth  on  each 
side  of  tip  of  jaw.     Palatine  teeth  arranged  in  three  groups. 

2d  Sex.,  Vox*.  V.  (  4  )  May  21,  1896. 


so 
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In  from  are  two  very  large  compressed  teeth  on  each  side, 
1  y^  inches  long,  behind  which  is  a  naked  space  i  %  inches 
long;  this  is  followed  by  three  teeth  %  inches  long,  and 
finally  eight  short  knife-like  teeth.  Lower  jaw  with  sym- 
physis bare,  a  bifid  tooth-like  spine  on  each  side  of  it. 
Behind  this  come  two  long  thorn-like  teeth,  the  first  J^  in. 
long,  the  second  %  in.,  followed  by  15  short  knife-like 
teeth.  The  teeth  are  all  very  sharp  and  directed  back- 
ward and  so  long  that  the  mouth  cannot  be  completely 
closed.  Upper  pharyngeal  teeth  long  and  slender;  upper 
pharyngeals  formed  by  the  coalesced  parts  of  the  2,  3  and 
4  pharyngobranchials. 

Gill- rakers  long,  sharp  and  toothlike,  bifid  or  trifid; 
on  the  anterior  part  of  the  lower  gill-arches  they  appear 
as  teeth  where  the  arches  join  the  hyoid.  Upper  lobe  of 
caudal  evidently  not  prolonged  into  a  hlament;  middle 
rays  longer  than  the  height  of  the  tail, 

D  39,  P  15,  A  17,  V  9,  B  7.  Length  of  specimen,  $2% 
inches. 

The  type  of  this  description  is  in  the  museum  of  the 
California  Academy  of  Sciences,  It  is  in  good  condition, 
only  the  tips  of  the  dorsal  rays  being  broken.  The  ac- 
companying figure  representing  it  was  drawn  bj-  Miss 
Anna  L.  Brown,  This  specimen  is  the  only  one  thus  far 
preserved,  excepting  the  original  types  from  Alaska. 

About  two  years  ago,  however,  a  specimen  in  fine  con- 
dition was  taken  at  Eureka.  Humboldt  county,  Cal-,  by 
Mr.  Augustus  J.  Wiley  and  Mr.  J.  B.  Brown,  of  Eureka. 
Mr,  Wiley  was  unable  to  preser\e  this  specimen,  but  took 
a  series  of  good  photographs,  which  were  presented  by 
him  to  the  Leland  Stanford  Jr.  University.  From  one  of 
these  photographs  a  drawing  was  made  by  Miss  Anna  L. 
Brown.  In  view  of  the  great  interest  attached  to  this 
rare  and  singular  inhabitant  of  the  deep  seas,  a  cop}'  of 
this  drawing  has  been  given. 


DESCRIPTION  OF  A  NEW  JACK-RABBIT  FROM  SAN 
PEDRO  MARTIR  MOUNTAIN,  LOWER  CALIFORNIA. 

BY    JOHN    M.    STOWELL. 


Lepus  martirensis  sp.  nov. 

Type,  ad.  $  No.  748,  Museum  Leland  Stanford  Junior 
University;  La  GruUa,  San  Pedro  Martir  Mountains, 
Lower  California,  June  30,  1893.  Collectors,  John  M. 
Stowell  and  Samuel  C.  Lunt. 

Total  length  603;  tail  vertebrEe  95;  hind  foot  126; 
ear,  from  crown,  184. 

Craniat  Mea»tirtmenU. 


1 

! 
i 

n.s 

76- 

1 
I 

4 

1 

1 
1 

J  . 

! 
1 

i 

T 

1 

1 
1 

1 
1 

1 

41. 

1 

1 

10.7 

ii 
t 

T 

I 

17, B 

i 

1 
a. 

i 

I 
k 

1 

il 

,". 

«■ 

About  the  size  of  Lepus  californicus,  but  with  much 
larger  ears  and  darker  coloration. 

Color  above,  steel  gray,  strongly  mixed  with  black, 
without  the  rufous  tinge  of  L.  californicus.  Sides  lighter, 
with  traces  of  rufous.  Chin  and  throat  yellowish  white. 
Under  side  of  neck  same  color  as  sides,  a  black  tip  and  a 
subterminal  white  zone  on  the  longer  hairs  giving  a  de- 
cided gray  tinge.  Breast  and  inner  side  of  legs  salmon 
color,  not  cinnamon  as  in  L.  californicus.  Belly  whitish, 
but  strongly  washed  with  light  salmon.  A  white  patch 
between  hind  legs.  The  tail  darker  on  lower  side  than 
in  L.  californicus. 

Id  Ser.,  Vol.  v.  Mh;  3b,  ihd.i. 
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The  ears  are  sparsely  haired  and  the  hair  is  very  short, 
in  this  respect  much  like  L.  alleni.  The  fringe  on  the 
anterior  edge  is  dark  gray,  short  and  fine  in  texture. 
The  tips  of  ears  are  black,  the  black  extending  down  the 
posterior  edge  of  the  convex  side  for  nearly  one -half  its 
length.  ■ 

This  species  is  based  upon  three  specimens,  all  fully 
adult,  collected  by  Samuel  C.  Lunt  and  John  M.  Stowell 
during  June  and  July,  1893,  in  the  San  Pedro  Martir 
Mountains,  Lower  California,  at  an  altitude  of  about  7,000 
or  8,000  feet. 

Four  other  specimens  were  seen  by  the  party  but  not 
secured,  all  in  the  vicinity  of  La  GruUa,  a  large  timber- 
inclosed  meadow-tract,  watered  by  mountain  streams. 
Tracks  were  seen  in  several  other  places  upon  the  mount- 
ains, but  we  did  not  start  the  animals  from  their  hiding 
places  and  concluded  that  they  must  secrete  themselves 
in  the  crevices  among  the  huge  rocks  which  are  heaped 
up  so  numerously. 

The  San  Pedro  Martir  Mountains  form  a  range  about 
70  miles  in  length,  their  eastern  slope  passing  into  the 
deserts  surrounding  the  Gulf  of  California,  their  western 
face  so  abrupt  and  precipitous  as  to  admit  of  ascent  at 
two  points  only:  one  from  Agua  Caliente,  near  the  ex- 
treme northern  end  of  the  range,  and  the  other  sixty  miles 
to  the  south,  where  the  mountains  are  a  barren  waste  in- 
habited only  by  mountain  sheep. 

Between  Agua  Caliente  and  Cape  Colnett  one  passes 
over  a  series  of  mesas  and  low  ridges,  where  jack-rabbits 
occur.  Two  of  these  were  seen  by  us,  though  not  secured, 
at  San  Telmo,  and  were  easily  recognized  as  different 
from  those  upon  the  mountains.  The  difference  is  well 
known  also  to  the  natives,  who  recognized  our  specimens 
at  once,  distinguishing  them  from  the  lowland  form  by 
their  large  ears  and  dark  coloration. 


A  SUPPLEMENT  TO  THE  BIBLIOGRAPHY  OF  THE 

PALJEOZOIC  CRUSTACEA.* 

BY    ANTHONY    W.    VOGDES. 

In  offering  this  supplement  to  the  literature  of  this* 
special  subject  the  author  has  brought  the  catalogue  up 
to  date,  as  far  as  lies  within  his  knowledge,  and  cor- 
rected some  errors  and  omissions  of  the  first  edition. 

A  few  may  ask,  what  is  the  advantage  of  such  a  cat- 
alogue; but  let  them  take  up  any  special  study,  and  the 
first  thing  that  is  wanted  is  a  list  of  books,  to  know  how 
and  what  to  read. 

Such  compilations  are  dry  and  laborious,  but  like  all 
things  that  lead  to,  or  add  to  knowledge,  we  have  to  dig, 
through  a  mass  of  details. 

The  palaeontologist  has  to  work  with  species  and  all 
such  lists  save  him  many  a  weary  day  of  research  through 
many  pamphlets  and  books;  then  again  the  want  of  just 
such  a  catalogue  as  is  herewith  presented  to  the  Acad;^ 
emy  leads  to  the  making  of  new  species,  from  which  we 
pray  to  be  delivered.  These  hastily  made  children  retard 
the  progress  of  knowledge,  and  sooner  or  later  will  have 
to  be  reclassified  under  some  older  name,  delaying  the 
progress  of  an  advancing  science,  taking  up  the  time  and 
labor  of  the  student,  to  say  nothing  of  his  temper. 

Agassiz  (L.)     The  Trilobites. 

In  Canadian  Nat.  Geol.,  vol.  6,  1872,  pp.  358-361. 

Ammon  (Ludw.  von).  Devonische  Versteinerungen 
von  Lagoinha  in  Mato  Grosso  (Brasilien). 

In  Zeitsch.  Ges.  fUr  Erdkunde,  Berlin,  vol.  28,  1893;  No.  5,  p.  352. 
Phcicops  brasiliensis  Clarke.     Harpes  sp. 

"Occasional  Papers  of  the  California  Academy  of  Sciences,  No.  iv,  1893. 
»D  Sm..  Vol.  V.  May  28.  1896. 
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Andersson  (J.  G.)  Note  od  the  Occurrence  of  the 
Paradoxides  olandicus  zone  in  Nerike. 

Id  BdH.  Oeol.  lust.,  Upsala,  vol.  1,  1893,  No.  1. 

Ueber  Blocke   aus  dem   jiingerex  Untersilur 

auf  der  Insel  Oland  vorkoramend. 

Id  KoDgl.  Svenska  VeteDskapi-Akad.,  ForbaDdliDgu',  No.  8,  1803,  p. 
521. 

TVimiieleHa  aelkomU  HIb. 

"^—      Ueber   das   Alter   der  Isockilina  canaliculata 
Fauna. 

In  OfTeraigt  aT  KoDgl.  VeteoakapB-Aliad.,  Porhandtingsr,  1893,  No.  3,  p. 
I2S. 

/•oeAflina  ta'aalitulala  Kr.  Primitia  dUlaru  Kr.  P.  plana  tot.  tubtreu- 
lataKr.  P.  plieata  El.  Entotiui  ( Primitiat )  fiahtlUfera  Ki.  E.  quad- 
ritpina  Kr.  7  E.  obliqua  Kr.  Primitia  auricularin  Ki,  Entomii  (Burml- 
etiat)  qtiadriepina  Kr,  BoUia  minor  Kr,  B.  taajor  Kr,  Tttradrita  harpa 
Kr.  TBT.  T.  earituUa  Kr.  T.  roitrata  Kr.  T.  trraliea  Kr.  var.  Ctenobol- 
bina  ciliata  Emmons?     Beyrickia  radiant  Kr.     B.  (Utriehiat)  bideiu  Kr. 

Armstroug  (J.),  Tonng  <J.)  and  Robertson  (D.) 
Catalogue  of  Western  Scottish  Fossils,  with  introduction 
OQ  the  Geology  and  Palseontology  of  the  District  by  John 
Young.     Glasgow,  1876. 

AurivJIlias  (C.  W.  S.)  Ueber  einige  obersilurische 
Cirripeden  aus  Gotland. 

In  Bihang  Svenska  Akad.,  vol.  18,  1892-1893,  Part  It,  No.  3,  pp.  I.  22, 

PolUcipeK  lignalui  D.  Bp.  P.  Batidai  D.  ap.  Scatpellum /ragilt  n.  ap. 
S.  mlcalum  a.  sp.  .S.  varium  a,  sp.  S.  proferum  n.  sp.  .9.  e^Undrirum 
a.  up.  >^.  alrobiloiden  a,  sp.  S.  granntattim  a,  up,  S,  ditlinctum  Hoek. 
■S.  $eplentriitnaU  C.  W,  Anriv.     TurriUpm. 

Baily  (W.  H.)     Explanation  Sheet  No.  135  Geolog- 
ical Survey  of  Ireland,  i860. 
Cucutlella  angnlaln  a.  ap,,  now  referred  to  AptyckoptiK  angalala. 

Barrande  (Joachim).  Silurische  Fauna  aus  der  Um- 
geburg  von  Hof  in  Bayern. 

In  N,  Jnhrb.  Min.  Geol.  Jahrgang  1868,  p,  641,  pU.  6-7. 

For  list  of  specieB  see  French  edition,  Bibliography  Palfeozoic  Crustacea, 
p.  U. 
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Beecher  (C.  E.)     A  larval  form  of  Triarthrus. 

In  Am.  Jour.  Sci.,  3d  series,  vol.  46,  1893,  p.  361,  also  p.  469,  woodcut. 
Triarthrus  heckii  Green. 

On  the  mode  of  occurrence  and  the  structure 


and  development  of  Triarthrus  beckii. 

In  The  American  Geologist,  vol.  13,  1894,  pp.  38-43,  plate, 

Triarthrus  heekii  Green. 

Abstract  of  a  paper  read  before  Nat.  Acad.  Sci.,  Nov.  8,  1893. 

Larval  forms  of  Trilobites  from   the  Lower 

Helderberg  Group. 

In  Am.  Jour.  Sci.,  3d  series,  vol.  46,  1893,  p.  142,  plate. 
The  author  illustrated  the  larval  forms  of  Acidaspis  tuberculcUus  Gourad 
and  Phaethonides  sp.  ? 

The  appendages  of  the  pygidium  of  Triarth- 


rus. 

In  Am,  Jour.  Sci.,  3d  series,  vol.  47,  1894,  pp.  298-300,  plate  vii. 

On  the  mode  of  occurrence  and  the  structure 

and  development  of  Triarthrus  beckii. 

In  the  American  Geol.,  vol.  13,  1894,  pp.  38-43,  plate  iii. 

Further  observations  on  the  ventral  structure 

of  Triarthrus. 

In  the  American  Geol.,  vol.  15,  1895,  pp.  91-100,  plates  iv-v. 

Structure  and  appendages  of  Trinucleus. 


In  Am.  Jour.  Sci.,  3d  series,  vol.  49,  1895,  pp.  307-311,  plate  iii. 

Bennie  (James),     On  the  prevalence  of  Eurypterid  re- 
mains in  the  Carboniferous  shales  of  Scotland. 

In  Proc.  Royal  Phy.  Soc.  Edinburgh,  vol.  9,  1885-88,  p.  499. 
Not  descriptive. 

Benshauser  (L.)     Ueber  Hypostomen  von  Homalono- 
tus. 

In  Jahrb.  Konigl.  preuss.  Geol.  Landesanst.  filr  1891,  pp.  154-166,  1892. 

Bergeron  (Jules).     Etude  paleontologique  et  stratigra- 
phique  des  terrains  anciens  de  la  Montagne  Noire. 

In  Bull.  Soc.  Geol.  France,  3d  series,  vol.  15,  1887,  No.  5,  p.  376. 
Harpea  Escoti  n.  sp.     Cheirurus  Lenoiri  n.  sp.     Phacopn  Munieri  n.  sp. 
P.  Rouvillei  n.  sp. 
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Etude  geologique  du  massif  ancien  situ^  au 

Slid  du  Plateau  central. 

Pnris  I8S9.  pp.  1-361,  plntes  i-ix. 

Ccnncori/phe  roronain  Barr.  (',  Rouayroaxi  M.  C.  et  Berg.  C.  Htbtrti 
M.  C.  et  Beig.  C.  Lrvyi  M.  C.  et  Berg.  Conoeorsphe  Hp.T  Paradoxidei 
Tugaloms  Cordft.  AanontuK  Salksi  M.  C.  el  Betg.  Ataphelhm  Barroisi  M. 
C.  et  Berg.  Mcgataipii  Mlacoei  M.  C.  et  Berg.  Calynirtir  filacavi  11.  C.  et 
Berg.  AfftiontuiFerraUfHgiali.V.etBere.  Phacopa  Poller  I  Bajle.  Harjvs 
Eaeoti  1.  Berg.  Cheirarua  Lenoiri  J.  Berg.  Pharops  Manitri  J.  Beig,  P, 
RouvilUi  3.  Berg.     BroHieun  Oouzai  J.  Berg. 

Fig.  26,  plate  y,  rsprSBentB  the  pjgidinm  of  n  lArh'i»  a. tip.  aud  uol  a 
CkiirttTUf.  The  nutlior  mentions  tlie  foUowiug  iiticlescribecl  speciee:  Asa- 
phut  Fourneti  Vera..  A.  Ura^  Teru,,  IllaHu,  Lebfwonlti  Tronl. 

Crustac^s. 

In  L'Anuaaire  Geologique  nuiverBel  Tome,  viii,  1891. 

A  review  of  Hattlkewit',  CUrke'a  and  Delgado'a  papers  an  TrllobiteH. 

La  Faune  dite  "Primodiale";  est-elle  la  plus 

ancienne? 

In  Revue  Geu.  des  Boi.  Dec,  1391-1892,  pp.  1-24. 

Fignrea  Parailoxides  liohemicut  Bceck.  Cali/iHene  len/tria  ('onrad.  Sao 
AiriuCa  Barr.  Olt»ellii«  -jitbtTti  Wal.  Aa>io^l«s  rrj-  Bwr.  Parodoxiden 
tpinomn  BiKck.     CoHOeoryphf  coranata  Barr. 

Notes  Paleontologique  i.     Crustaces. 

In  Bull.  G*ol.  Soc.  France,  3d  aeries,  vol.  21.  1803,  pp.  333-347,  plates 
vii,  viii. 

The  author  gives  a  generic  deaoription  of  the  genua  Amphelaut,  A.  mi- 
qutiixi.  sp.  Anthrtuopellis  err.pini 'Bo\i\iy  lioia  the  Coal  Hraeareti  is  re- 
ferred to  the  genuH  Prttlicirhia  crrpiiii, 

Notes  Paleontologiques  -i.  CrustactSs.  De- 
scription de  quelques  Trilobites  de  L'ordovicien  D'Ecal- 
grain  (Manche),  i  plate. 

In  Bull.  Soc.  Geul.  de  Normaiidie,  vol.  I.'i,  p.  iH,  1894. 
Calymnin  nff.   Tnslani.     C.  Leniiirri  u.  up.      7Vi«Hc(iu»   Orfnirri   n.  ap. 
Dalmn'.ilti'  sp. 

Bernard  (H.  M.)  The  systtmatic  position  of  the  Tril- 
obites. 

In  Quart.  Jour.  Oeol.  Soc.  London,  vol.  50,  1894,  p.  411. 

The  author  remarks  that  "  the  trilobites  may  thus  be  briefly  described 
as  tiiad  Bpecialized  utages  in  the  evolution  of  the  c:rui>tauea  from  a 
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nelidan  ancestor  which  bent  its  mouth  round  ventrally  bo  as  to  use  its 
parapodia  as  jaws." 

Beyrich  (Ernst).  Ueber  eine  Kohlenkalk- Fauna  von 
Timor. 

In  Abhandl.  d.  k.  Acad.  Wissensch.  zu  Berlin,  1864,  vol.  36,  1865.     , 
Phillipsia  parvula  n.  sp. 

Bigot  (A.)  Note  sur  les  Homalonotus  des  gres  silu- 
riens  de  Normandie. 

In  Bull.  Soc.  Geol.  France,  3d  series,  vol.  16,  1888,  p.  419,  plates  v-vii. 

ffomaionoius  boniasenti  Moridre.  H.  deslojigchampH  Trom.  H,  brong- 
niarti  Delong.  H.  serrcUa  Trom.  H.  fficaryi  Salt.  H.  beanevitleneis  n.  sp. 
IT,  moritri  n.  sp.  H,  incertua  u.  sp.  IT.  viellardi  Trom.  PUEsiiicomia 
brevicaudata  Delong. 

Bolsche  (  W. )  Ueber  Prestwichia  rotundata  H.  Wood- 
ward aus  der  Stein  Kohlen  formatioft  der  Piesberges  bie 
Osnabriick. 

In  Jahr  d.  Naturu.  Vereins  zn  Osnabritck. 

Bolton  (H.)  On  the  occurrence  of  a  Trilobite  in  the 
Skiddaw  slates  of  the  Isle  of  Man. 

In  Geol.  Biagaziue,  Decade  3.  vol.  10,  1893,  p.  29. 

The  author  describes  an  imperfect  specimen  of  the  genus  Asaphus  or 
Mglina. 

Catalogue  of  the  types  and  figured  specimens 

in  the   Geological    Department  of   the   Manchester  Mu- 
seum, Manchester,  1893,  35  pp. 

Leaia  Leidyi  var.  Williamsoniana  Jones.  Carbonia  Raderiana  3.  SilL. 
C.  fabulina  J.  &  K.  C.  Bairdoides  J.  &  K.  C.  Salteriana  J.  &  K.  C. 
pungens  J.  &  K.  C.  aecans  J.  &  K.  Ceratiocaria  minuta  J.  &  VV.  Pygo- 
cephalus  Cooperi  Huxley  fig.  Hymenocaris  vermicauda  Salter.  Cyclutf 
Scotti  sp.  nov.  This  article  in  by  Henry  Woodward.  Arionelltts  longi- 
cephalns  Hicks.  Niobe  Menapiensin  Hicks.  N.  Homfrayi  Salt.  Ntneu- 
retus  Ramseyensin  Hicks.  N.  quadratua  Hicks.  Neseuretus  sp.  N.  sp. 
PhiUipftia  gemmuli/era  Phillips.  Oriffithidea acanlhicepa  H .  W .  Eurypterua 
punctatna  Salt.  Pierygotva  Lundenaia  Salt.  P.  Banknii  Salt.  Stylo- 
nurua  megalopa  Salt. 

Brongniart  (Charles).  Note  sur  un  nouveau  genre 
d'Entomostrac^  fossile  provenant  du  terrain  Carbonifere 
des  environs  de  St.  Etienne. 

In  Annales  Sci.  Geol.,  vol.  7,  1876,  plate  vi. 
Palf^ocypria  edwardaii. 
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Daiucister  (H.)  Ueber  Gampsamrckms  ^mhrimtms 
Jord. 

I>  AM.  d.  SamfoMk.  Geadk^aft  n  Halle.  I3H.  (oL  S.  pp.  I«-3n. 
plaM. 

TW  aalkoc  ■  haan.!  ■  Jonkia's  gnMric  naac  of  'JafaajT  to  '.fvap^a^r* 
tifts*.  tkK  liirmm  banag  bee*  OMd  b;  Svsittxm  for  a  geooi  of  talnmiim. 

ClaAe  (J.  M.)  On  the  stmctnre  ot  the  carapace  in 
the  Devonian  Crustacean  Rhinocaris  and  the  relaUoo  of 
the  genns  to  Mesothyra  and  the  PhyUocaridz. 

Ib  a— ifaa  lEamab^' ScfK^  XmO,  p.  7)3.' 

Tbc  astkor  place*  Uw  paaa  Memtkfn  asd  JUia«ian  luda  Ibr  Eh»- 
oeand*.  r«»iiiaft  -'  that  the  twa  fo««ls  an  inx  dosely  niatcd,  aad  it 
vUl  BOt  dft  lo  lepMatt  theaa  bjr  More  than  a  geueiie  diBaence."  He  Lll«a- 
tiatea  tke  eaiapaec  tunetare  in  UumfOrarm,  It.  ratmmiina.  JIviotifn  ■  i  nai" 
/fjiawarii  fmitiiaifii  and  Proierarir  manJki. 

List  oi  the  original  and  illustrated  specimens 

in  the  Palzoolological  Collections,  Part  i.  Crustacea- 

In  lllh  Annnal  Eepon  o<  thr  S.  T.  Stale  Geologul  fnr  the  tear  l»\. 
Alfaanj.  IS*:. 
Tbe  aatkor  gtrtt  a  »j  ili  aialii  daooifieadou  of  the  (»isil  Crvstana. 
Sae  aHa  4Sth  Beport  S.  T.  Stale  Momiibi  for  ISSl . 

On  Cordamia.  a  prop>o5ed  new  genus  of  Tril- 

obttes. 

In  I  Ith  Annoal  Bepon  X.  York  Slale  GfoLogiM  for  Hie  Tmr  ia»l.  p.  I3t. 

Tbe  aolhor  pmpoats  thr  sew  gniu  of  r^rdamia  vitli  PkaOomidn 
ttflmj-m»  Hall  as  Ilie  tTpc. 

Report  of  the  Assistant  Palxootolt^sL 

In  lAb  Annoal  Beport  of  the  X.  I.  State  Ra>l»KUt  for  (b«  Tear  IStH. 
Albanj.  IS«3- 

Tke  ast^tf  ■leacribc*  a  bcv  ipeciea  of  DvimanUt'  D»liAi,  p.  49l  fig.  I. 
-      The  Lower  Silurian  Trilobites  of  Minnesota. 

In  Ti>l.  3.  part  '2.  of  (Iw  ^nal  Report  of  ihe  Geol.  and  Nat.  Bi»t.  Snr. 
MiDtuaoca.  Sept.  T..  l<i»l.     PablUbed  in  adnnce  of  ibe  B«p<>n. 

ritym.j,-.  'j,Ui"fAtla  (ir.  lfAflm4  ^0^4  Dekaj  /.  mnjiiit^  Ltvke.  /. 
ffinnlit  Wtiif.  /.  '««T  Wbitf.  Pty-rAtpj-j'  tlfifki  a.  sp.  '.''n-i^A<-  n. 
5illAg»D.  <;  p<'i-;'*n«3  D.  ip-  Sil't'  ri'/ilaiu  M.  A  W.  Ili-tna'  ij*-""---™** 
BllUn^^,  /«.f«i..  cf,  /.  inui'ltrwuMtm'  W«i.  IXrlnfi*  orala  C'n.  B«- 
mi'/a'  ri'-iU''Jt'rii4<  Emm.  B.  'irMfnmdittat  Biliiuf^.  Scittjniri>  '^xtoa^ 
Hail-      B    tpiikiyr  Hall.      B.  fr-inrA-rfi  c.  *p.      fir™'*.-  i«.u(«'  BiUings. 
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DtUmanUea  achates  Billings.  Pterygometopus  intermediua  Wal.  P,  ebor 
aeeu8  n.  sp.  P.  schmidti  n.  sp.  P.  callicephalua  Hail.  Cerauru8  pUurex 
anihemua  Or.  Paeudoaphcerexochus  trentonensis  n.  sp.  Cyrtometopua  aco 
fieldi.  Encrinurua  vannulua  n.  sp.  E.  raricoataiua  Wal.  E.  cristaiua  n 
sp.  Cybele  winchelli  n.  sp.  Odontopleura  parvula  Wal.  Argea  weaenber 
genna  Schmidt  var.  paulianua  n.  var.  PkUymetopua  cucullua  M.  &  W.  P 
robbmai  Ulrich.  Proetua  parviuaculua  Hall  Harpina  minneaotensia  n.  sp 
Cyphaapial  galenenaia  n.  sp.     Proetua  atonemani  Vogd. 

Clajrpole  (E.  W.)    Palaeontological  notes  from  Indian- 
apolis. 

In  The  American  Geologist,  vol.  6,  1890,  p.  255. 
Euryaoma  n.  g.     E.  newtmi  n.  sp. 

The  term  Euryaoma  being  preoccupied,  the  author  changes  the  generic 
term  to  Careinoaoma  in  the  same  volume,  p.  400. 


A  new  species  of  Carctnosoma, 

In  the  Am.  Geologist,  vol.  13,  1894,  p.  77,  plate  iv. 
Careinoaoma  ingena  n.  sp. 


Cole  (G.  A.  J.)     The  story  of  Olenellus. 

In  Natural  Science,  London,  vol.  1,  July,  1892,  pp.  340-346. 

The  author  figures  after  Walcott.  Olenellua  Thompaoni  Hall.  O.  (Me- 
aaneuiia)  vermontuna  Hall.  O.  (Holmia)  Kjerulfi  Linnarsson.  This  figure 
is  taken  from  Holm.     There  are  no  detailed  descriptions  in  this  paper. 

Cox  (James  C.)     Note  on  the  Moore  Park  Borings. 

In  Proc.  Linn.  Soc.  N.  S.  Wales  for  1880  (1881),  vol.  5,  part  3,  p.  273. 
Eatheria  coglani  n.  sp. 

Delgado  (J.  F.  N.)  Fauna  Silurica  de  Portugal.  De- 
scripcao  de  uma  forma  nova  de  Trilobite  Lickas  ( Ura- 
lichas)  ribeiroi. 

In  Comm.  dos  Trabalhos  Geol.  de  Portugal,  Lisboa,  1892,  16  pp.  and  6 
plates. 

In  French  and  Portuguese. 

Edwards  (H.  Milne).  Des  nouvelles  rescherches  de 
M.  Walcott  relatives  a  la  structure  des  Trilobites  suivi 
de  quelques  considerations  sur  I'interpretation  des  facts 
ainsi  constates. 

In  Ann.  Sci.  Naturelle,  series  6,  vol.  12,  1881,  No.  3,  31  pages,  plates  x, 
xi,  xii. 


6o  CAI.IFORNIA    ACADEMY   OF    SCIBNCBS. 

Btheridge  (R.)  The  Geology  of  the  northern  part  of 
the  English  Lake  District,  by  J,  CUfton  Ward,  witfi  an 
appendix  of  new  species  of  fossils  by  R.  Etheridge. 

In  Hem.  Oeol.  Surra;  EngUad  and  Walaa,  London.  1876,  133  pp.,  12 
plAtoa. 

Jfiobe  dovtri  a.  up.     ^gtina  »p.l     JtopAiu  ap.  ?    CfbeU  orata  a.  %p, 

Etheridge  (R.  Junr.)  A  monograph  of  the  Carbonifer- 
ous and  PeriDO-Carboniferous  Invertebrata  of  New  Sou& 
Wales,  Part  2,  Echinodermata,  Annelida  and  Crustacea. 

In  Hem.  Geol.  Bar.  N.  B.  Watea  Palsootology,  No.  5,  Sjdnej,  1893,  ISl 
pag««,  pUtM  kii-uii. 

CarboHiaaiirtraiU  n.ap.  Bntomi*  Joneti  Hekaa .  Bairdia^finit  Horria. 
B.  etirtut  UeCoy.  PhiUipaa  dubia  Eth.  jr.  P.  Woodwardi  Eth.  jr.  P. 
graadU  Eth.  jr.  PhilUptia  sp.T  Orifilkida  Steteli  Eth.  jr.  OriJUkkUa 
9p.r 

The  invertebrate  fauna  of  the  Hawkesbury- 

Wianamatta    series   ( Beds    above    the    productive    Coal 
Measures)  of  New  South  Wales. 

In  Hem.  Gaol.  Sarvey  N.  S.  Wales  Palnontology,  No.  1,  Sjdney,  18SS, 
21  pageit,  2  plates. 
E!ilktria  f.oglani  Coi. 

Hymenocarh  salteri  McCoy. 

In  Beoords  Oeol.  Snnej  N.  8.  Walea,  1892,  toI.  3,  pt.  I,  pp.  fi-8. 
pUte  IT. 

The  anthor  states  that  this  species  is  neither  a  Hgmemoearu  nor  a  Cary- 
ocaru,  bat  is  in  all  probabilitj  referable  to  another  genns  of  Salter'a,  Ltng- 
vlocarj*.     He  gJTea  the  new  name  ot  Lingatoearit  IteCofi. 

Further  additions  to  the  Lower  Silurian  fauna 

of  Central  Australia. 

In  Ann.  Sep.  Government  Geologist  Sooth  Aaatntia  tor  the  Year  18M, 
AdeUide,  1894,  pp.  23-20,  plate  iii. 
AiaphKi  (MegalatpU)  Hoicchini  u.  sp.     HypoHlome  and   glabella  of  an 

— ■ On  Leaia  mitchelli  from  the  Upper  Coal  Meas- 
ures of  the  Newcastle  District. 

In  Proc.  Linn.  Soc.  N.  S.  Wales,  1892,  vii  (2),   pt.  -I,  pp.  307-310,  vood- 
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Etheridge  (R.  Jr.)  and  Jacks  (R.  L.)  The  Geology 
and  Palafontology  of  Queensland  and  New  Guinea, 

pp.  iiK  and  768,  68  plstsH  and  Geo),  map  of  Qneen Bland.  Lnndon,  1S92. 

Bt^rirhia  varicatn  Jones.  PhiUiptia  dubia  Ether.  P.  leoodwnrdi  EtbfT. 
Jr.     Phillipsin  sp.  !     GriffilKidet  xmmyeriie  Phill. 

Etheridge  (R.  Jr.)  and  MitcheU  (John)  The  Silurian 
Trilobites  of  New  South  Wales,  with  reference  to  those 
of  other  parts  of  Australia. 

In  Proc.  Linn.  Soo.  N.  8.  Wnles,  rol.  8,  18B3,  p.  169,  plates  ri-vii,  pi.  2. 

Tbe  genem  Proetui  and  Cyphcupit.  C'yphatpin  broumi'igeHsia  Mitch.  C. 
yautniis  ii.  ap,     C,  horani  u.  Hp.      C.  rotunda  n.  sp. 

Feistmantel  (O.)     Ueber  den  Niirschener  Gasschiefer 
dessen  geologische  Stellung  und  organische  Einschliisse. 
Id  ZeitBCh.  denlwch.  geol.  GaseUsthaft,  vol.  '25,  1873,  p.  693,  pi.  i»iii, 

Qarapaoiiyrhui  Jimhrinluf  Jordou. 

Fraipont  (Julien).     Eurypterides  nouveau  du  Devonien 
Superieur  de  Belgique. 
In  Aur.  3of.  (leol.  de  Belgiqne,  vol.  17,  1889,  p.  .1.1,  plate. 
Etiryplerut  Z.nAe«(i  Dewalqne.      E.t  dfietih/uri  i\.  i^, 

Geinitz  (H.  B.)  Ueber  Arthopleura  armttta  Jordon  in 
der  Steinkohlen  Formation  von  Zwickau. 

Iq  N.  Jnhrb.  Min.  Oeol.  Jnhl^aDg  18S6,  p,  144,  pi.  iii. 

Dyas   oder   die    zechsteinformation    und   das 

Rothliegende,  i86i. 

The  aatbor  lehgureH  Hejatirfxhixut  paradoxut  Schaar,  and  referred  it  to 
the  Decapoda.  He  aliio  describes  Palaocraitj/ou  ( PromponiKvi )  proble- 
malitui  Bchaur,  aud  refers  it  to  the  Isopoda.  He  adopted  Promponiscue 
KirVbj  in  prefereuce  to  PalaocTartgon  Baltar,  remarking  that  Palaaiphir- 
roma  woald  hare  liern  a  more  appropriate  name  than  either  of  the  fore- 
going. 

Gurich  (G.)  Ueber  eine  cambrische  Fauna  von  Sand- 
omir  in  Russisch-Polen. 

In  Meiies  Jahrli.  Minerologie,  IH92,  Bd.  I,  p.  69. 

Agnottat /allax  Linn,  A.gibbvi  Linn.  Agnoslm  sp,  LioMlracan  Lin- 
nartaoni  Briigg-     Paradoxidt*  at.  temini  Brongu. 

Ueber  eine  Cambrische  Trilobiten  Fauna  bei 

Sandomir. 

In  .1.  Ber.  Schles  GesellHch.,  No.  89,  1891,  p.  55, 
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Hector  (James).  On  a  new  Trilobite  (Homalonotus 
expansus). 

In  Traiu.  New  Zealand  Inst.,  vol.  9,  1B76.  p.  602.  pkte  ii*ii. 

Hicks  (H.)  The  Fauna  of  the  Olenelius  zone  in 
Wales. 

Id  Geol.  Ifagazine  Decade  3,  toI.  9,  1892,  p.  21. 

The  BQthor  refers  Leperditiat  eambreiuu,  described  in  Quart.  Jonraal, 
1871,  to  the  bead  of  an  OUntUut. 

Huxley  (T.  H.)  Description  of  a  new  Crustacean 
( Pygocephalus  cooferi  Huxley)  from  the  Coal  Measures. 

In  Qnart.  Joar.  Geol.  Soc,  vol.  13,  1857,  p.  303,  piale  liii. 

On  a  stalk-eyed  Crustacean  from  the  Carbon- 
iferous Strata  near  Paisley. 

In  Qnart.  Jonr.  Geol.  Soc.,  vol.  IS,  1862,  p.  420. 
Pygixep)ialut  eooperi  Huiley . 

Jones  {T.  Rupert)  Notes  on  the  Palseozoic  Bivalved 
Entomostraca,  No.  xx'ix. 

In  AnnaU  Mag.  Nat.  Hist.,  6lh  series,  vol.  6,  1890,  pp.  317-324.  plate  li. 

£nfo>nu  terraloitriata  Sandb.  E.  Sichteri  a.  sp.  E,  gt/rata  Biohter. 
K.  narJCMlriafa  Clarke. 

Notes  on  the  Palieozoic  Bivalved  Entomos- 
traca, No.  XXX. 

lu  Annalb  Mag.  Nat.  Hist.,  6tb  series,  vol.  9,  1892,  pp.  302-308,  plate 

Ltprrdilia  Okeni  (Miinster)  and  var.  inornaia  McCoy.  Bglhoegpru  bilo- 
hala  Mklnster.  fi.  t  cuneota  J.  &  K.  vat.  Bairdia  cvrta  McCoj.  B.  lubt- 
longalaJ.&K.  B .  brrvu  3 .  &  K.  B.  ampulata  Kakby.  B.amplaRenaa 
B.  grandin  3.  &.  K.     B.  Huingcril  Munater  vat.  MongolUnma. 

Notes  on   the   Palieozoic   Bivalved   Entomos- 

tiaca.  No.  xxxi.     Some  Devonian  species. 

In  AdiihIh  Mag.  Nat.  Hist.,  6th  series,  vol.  15,  1895,  pp.  59-67,  pUle  vii. 

Apunhilft  Trlirulalis  n.  up.  Primilia  muHdula  var.  mc(ului  n.  ap.  P. 
ni'ida  lUii-iueT.  P.  lariijnin  u.  sp.  Entomis  strralMlriata  Saudberger. 
ll'irn'-hili""!  "•nen  u.  sp.  B-jirkhm  tlrklUaicala  u.  ap,  BolUa  variang 
u.  sp.      I>f /.eiiiitla  eerolian  n.  sp,     Slrepalat  annulata  u.  ap. 

Fossil  Phyllopoda  of  the  Palaeozoic  Rocks- 
Ninth   Report  of   the   committee,  consisting    of   Prof. 
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T.  Wiltshire,  Dr.  H.  Woodward  and  Prof.  T.  Rupert 
Jones  (secretary). 

Id  Brit.  Asaoc.  Adv.  Sci.,  1802,  U2(I  Meeting,  pp.  20S-300. 

The  geiiem  hele  treated  of  nn:  /lymiunrarU.  Lingulocariit,  Snccocaria, 
t'nrjforarh,  Aplyfhopiiii,  Felloiaris.  I'innoi^aria  and  Ducinor.arig. 

Fossil  Phyllopoda  of  the  PaliEOzoic  Rocks. 

Tenth  Report  of  the  Committee,  consisting  of  Prof.  T, 

Wiltshire,  Dr.  H.  Woodward  and  Prof.  T,  Rupert  Jones 
(secreta.y). 

In  Brit.  Assoc.  Adv.  8oi.,  1893,  (i3d  Meeting,  pp.  455-470,  pinle  i. 

PhyUaenrida.  Ktlhtriii.  K.  tlriala  Miiuster  vnr.  MueneUriana  n.  vnt. 
K.  Bfiimekii  u.  sp,  B.  Othtiliii  u.  up.  E.  var.  Qrebeana  n.  var.  Anama- 
lorarU.  Caryoearis  Salteri.  Aplgphop«i»  analina  Suit,  and  PrltafarU 
Uarrii  D.  sp.    HgmeHtKaTi*  vcrmicauda  Salt.     Lingalarocari»  rilii/Hi/orniSt 

Fossil  Phyllopoda  of  the  Palfeozoic  Rocks. 

Eleventh  Report  of  the  Committee,  consisting  of  Prof. 

T.  Wiltshire  (chairman).  Dr.  H.  Woodward  and  Prof.  T. 
Rupert  Jones  (secretary).  Drawn  up  by  Prof.  T.  Ru- 
pert Jones. 

lu  Brist.  Abbdc.  Adv.  8oi.,  64th  Meeting,  AngaBt,  1S»4,  pp.  271-27S. 

ElifHotarit  Hindn  a,  ap.  DUcinofariii  and  Aplf/chopgh.  Macmcaru  Qor- 
b^i.     ICtthtria  sp.T     A'.  Daie»onti  from  Nova  Scotia. 

Jones  (T.  Rupert)  and  Woodward  (Henry).  A  mon- 
ograph of  the  British  Pala'ozoic  Vhy\\Q\tod?i( Phyllocarida 
Packard),  part  2,  Some  bivalved  and  univalved  species, 
pp.  73-124,  plates  xiii-xxvii. 

PulirontologicAl  Sou.  Loudou.  I8(K>, 

llgmenornTiKvermienudn  8alt.  Il.t  liita  Salt.  Lmyiitocnria  tiugulaco- 
nriSnlt.  L.  MUqiiiformii  Joiiea.  L.tallrriaiia  J,  &  W.  Lingulocari*  sp, 
Sinrroraris  major  Salt.  £.  rainor  J.  Jk  W.  Cargocnrii  lorighlii  Salt.  C. 
marrii  Ujolu.  C.l  talleri  MoCoy.  AptythoptU  prima  'Bam.  A.  barramU- 
aiui  n.  ep.;  >Iso  vat.  hrevior.  A.  analma  Salt,  (ootrected  by  nutbDis,  not 
A.  terdi/oTmU  n.  ap.)  A.  tnia  n.  sp.  A.  ylal'ra  H.  W.  A.  wiboni  H.  W. 
A.  lapuorlhi  a.  V/.  A.  ovala  a.  sp.  A.  aaUeri  H.  W.  A.  tabyaadrata  u. 
■p.  A .  angulala  Sailj .  A.  obtain  n.  sp.  Pettocarii  aplychoidca  Sa\t.  P. 
marrii  tt.  sp.  {oorret^eil  by  BQtbor,  not  P.  anatina  Salt.)  P.  patnla  u.  sp, 
P.  earr«lAtr»il  a.  Bp.  P.}  harknestii  Salt.  Pinnocaru  la/iieorlhi  B.  Etli.. 
jr.  DlteStiQCarU  browviana  H.  W.  D.  ovalin  a.  sp.  I).  uiitluliUa  a.  ap. 
[J.gxgutR.  W.     Crraliocarltt  Caryocariif 
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On  some  Pala-ozoic   Phyllopodous  and  other 

fossils. 

la  Qeol.  MugAiino  Decade  3,  vol.  10,  iSas,  p.  198,  plate 

Felloeari*  SalUriaita  a.  Bp.    Diplerocnrii  ElheriJut  J.  A  W.    Fngmentb 

u(  a  PhyUxaridJ     Aplychopnii    Williannni  a.  Bp.     Ctratiocarut  imptrata 

Bait. 

On  some  Scandinavian  PhyllocaridBe. 

In  Gt-ol.  Hug.,  Dew  series,  decade  3,  vol.  5.  LodiIoii,  I8SS,  pp.  145-150, 
plate  vi. 

Ceratioearu  Scharyi  Biirr.  ("-'.  pKlinnta  J.  £  W.  PhasganocarU  puyin 
(Barr.)  vai-.  wrro/n  J,  &  W.     CfTaUocarii  Angetini  J.  £  W. 

Kiesow  (J.)  Die  Coelosphseridiengesteine  und  Back- 
steinkatke  des  westpreussischen  Diluviums,  ihre  Ver- 
steinerungen  und  ihr  geologisches  Alter. 

la  Schriftea  d.  Naturf  GcHellsch.  zu  Danzig  N.  F.  viii,  vol.  3,  1S93,  30 
pp.,  2  plules. 

Entovtii  rigma  Er,  Btyrirhin  sp.  B.  marchita  var.  lata  Kr.  Lichag 
angutla  Beyr.  fJheirHrvit  ( Nimkomekia)  cphaloerrai  Nieoxkowski  aff. 
Phacopn  ( Ptfrygomrlopuit)  Utvigala  Schui.  Chatntopn -odfUi  Eiehw.  C. 
warginata  Schm.  C.  tnacTOUTo.  Sjiigreu.  CKatmopi  sp.  Asaphuf  ( lio- 
Utiir.)  Hp.     Ulitnu»  roemeri  Volb.     /.  3150*  Holm,     /.  angmUfroiui  Holm. 

Beitrag  zur  Kenntniss  der  in  westpreuss- 
ischen Silurgeschieben  gefundenen  Ostracoden, 

lu  JabrI),  K  preusH.  geol.  Landesnuatalt  1SS9,  p.  SO,  Berlin,  2  plates. 

Leperdilia  phastotaa  Uia.  L.  phattolun  Hia.  var.  svbptnlagona  a.  yax.  L. 
gregaria  a.  xp.  L.  gregaria  var.  arelicoidea  a,  var.  L,  grtgaria  vat.  ardna 
u.  var.  Tj.  batlica  Hia.  £>.  eichnjaldi  Schm.  Lfperdilia  ap.  L.  cont/'eriia 
D.  sp.  Beyrichia  gedancn^  Ktenuw.  B.  gr.daHr.ntia  var,  puitvlota  Hall. 
B,  toriu  Boll.      S.   borutaica  n.  sp.      B.  (KliEdtiia)  wikketuiaHa  var.  j)«- 

Kirkby  (J.  W.)  On  some  Permian  fossils  from  Dur- 
ham. 

la  Quart.  Jonr.  Oeol.,  vol.  13,  1657,  p.  213,  plate  vii. 

The  anthor  refers  to  Schlotherim's  Trilobita  probUmatkim  under  the  new 
name  of  Pronopaniwtit  probUmalicuii  instead  of  adopting  for  it  Schaurolh'* 
name  of  Palaocrangon. 

On  the  fossil  Crustacean  found  in  the  Magne- 

eian  Limestone  of  Durham  by  J.  W.  Kirkby,  and  on  a 
new  species  of  Amphiod  by  C.  Spence  Bate. 

In  Quart.  Joitr.  Geul.  Soc.  vol.  15,  1858,  p.  137,  plate  vi. 
FroKOponhca>  proliUmalicUA  Scbloth. 
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Koch  (C.)  Ueber  das  Vorkommen  von  Homalonotus 
Arten  in  den  rheinischen  Unterdevon. 

In  Yerhandl.  Naturhist.  Vereins  d.  Preuss.  Bheinlande  nnd  Westfalens. 
Yierte  Folge,  7  Jahrgan^,  Bonn  1880,  p.  132. 

ffomalonotus  armcUa  Burm.  H.  rhenanus  Kock.  H.  crassicauda  Sandb. 
H.  BcahrosuB  Kook.  H,  obtusus  Sandb.  H.  subarmatus  n.  9p.  ff.  acu- 
Uatus  n.  sp.  ff.  omatus  n.  sp.  H.  tnuUico8taiU8  n.  sp.  H.  mutabiUs  n. 
sp.     H,  rdmeri  DeKon.     H.  planus  Sandb. 

Kratow  (P.)  Geologische  Forschungen  am  Westlich- 
en  Ural- Abhange  in  den  Gebieten  Yon  Tscherdyn  und 
Ssolikamsk. 

In  M^m.  dn  Comity  G4ol.  St.  Peteruburgh,  yoI.  6,  part  2,  1888. 

In  addition  to  those  mentioned  on  p.  129  Bibliography  Palteozoic  Gras- 
tacea  the  author  describes  Eaiheria  subconcenirica,  EJstheriella  trap€widaU8, 
E.  oblonge,  Estheria  sp.  ? 

Etintgen  (Carl).  Die  Trilobiten  des  K.  G.  H.  natur- 
historischen  Museums. 

In  Publications  de  Tlnstitut  Royal  Grand-Duoal  de  Luxembourg,  Tome 
xvi,  1877,  p.  127. 

Proetus  cuvieri  Steininger.  PhcbCopn  lati/rona  Bronn.  P.  brevkauda 
Sandb.  Dalmania  caudata  Brilnn.  ffomalonotus  platynotus  Dalm.  H. 
delphinocephalus  Murch.  ff.  laticauda,  ff.  knightii  Koenig.  H.  obtuaus 
Sandb.  ff.  crasaicauda  Sandb.  ffomalonotus  sp.  ?  Calymene  blumen- 
bachii  Brong. 

Laurie  (M.)  Some  Eurypterid  Remains  from  the  Up- 
per Silurian  Rocks  of  the  Pentland  Hills. 

In  Trans.  Royal  Soc.  Edinburgh,  vol.  37,  pt.  1,  No.  10,  pp.  151-161, 
plates  i-iii. 

Stylonurus  omatus  n.  sp.  S.  macrophthalmus  u.  sp.  Eurypterus  scor- 
pioides  H.  W.  E,  conicus  n.  sp.  E.  cyclophthalmus  n.  sp.  Drepanopteru s 
n.  g.     D.  pentlandicus  n.  sp. 

The  Anatomy  and  Relations  of  the  Eurypter- 

idse. 

In  Trans.  Royal  Soc.  Edinburgh,  vol.  37,  pt.  2,  No.  24,  1893,  pp.  509- 
528,  plates  i-ii. 

Recent  Additions  to  our  Knowledge  of   the 


Eurypteridaj. 

In  Natural  Science,  vol.  3,  No.  18,  1893,  pp.  124-127. 
2d  Skb.,  Vol.  V.  (  5  )  May  28,  1895. 
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Lima  (W.  De).  Note  sur  un  nouveau  Eurypterus  du 
Rothliegendes  de  Busaaco  (Portugal). 

In  Comm.  da  CommiBMo  dos  Trab^hos  Geol.,  toI.  2,  luc.  %  I3D2,  pp. 
153-157,  plate. 

EHTypUnu  domvUUt  a.  ap. 

Tbis  P«rmUD  apeciM  is  •  amftll  one,  charaetanted  by  its  bnad  c«pha- 
loQ  and  tboiai  and  slender  abdomen. 

Lindstrom  (G.)  List  of  the  Fossil  Faunas  of  Swedea. 
II,  Upper  Silurian.     Stockholm,  1888,  29  pp. 

Locke  (John).     On  the  fossil  CrypioUiAus  iesselaius. 
In  Proc.  Pbila.  Acad.,  vol.  I,  1342,  pp.  190-197. 

Pnrtber  obwrrations  on  the  same,  with  woodcat,  in  the  Proceedings, 
18i3,  p.  236. 

Matthew  (G.  F.)  Illustrations  of  the  Fauna  of  the 
St.  John  Group,  No.  7. 

In  Trans.  Bojal  60c.  Canada,  section  4,  1892,  pp.  95-100.  plate  rii. 
ParidioUntUa  poaHtutita  n.  sp.    Pari^iotmtlla  Tsp.    Cyctogtu^it*  mtitnd- 
i/roiu  Matt.     Eiiloma  sp.? 

Matthew  (W.  D.)  On  Antennse  and  other  Append- 
ages of  Triarthrus  beckii  Green. 

In  Trans.  N.  Y.  Acad.  Sci.,  toL  12,  1S93,  p.  137,  platej  also  Am.  Joar. 
Sci..  3d  series,  toL  46,  1393,  p.  121,  plate. 

Sur  le  d^veloppement  des  premiers  Trilobites. 

In  Annals  Soc.  Boy.  Uabtoologiqne  Belgiqae,  vol.  23,  1S8S. 
PtychopaTia  Ihatariaimi  Br5gg. 

Tradaotion  laite  sar  le  mannscrit  anglais,  par  H.  Posir. 

Illustrations  of   the    Fauna  of   the    St.  John 

Group,  No.  8. 

In  Trans.  Boysl  Soc.  Canada,  vol.  11,  section  4,  139.?,  pp.  85-128,  plates 
tI-tU. 

AjrHcAoxa  tinta  Matt.    Pr'nailia  aurora  n.  sp.    LepidUla  ligiUcUa  1 
L.  tmrieulala    n.   sp.      Hipponicharion  cavalum    a.   sp.      H.  mintu  i 
PntottMiu  tUgwu  W.  D.  Ilatthew.     P.  paradoxoidet  Hatt.     ElUptocepk- 
'^'gmltatm*  Hatt.     S.  arlictphalu*  Matt.     E.  grandis  n.  ap,     Leptopku- 
"■wr*  n.  sp.     BplMrophtkalniiu  alatua  Bouck  var.  Canadtiuit  0.  rta. 
mdiea  n.  sp.     CtmocephaliUi  sp.  ?     Agiioilas  IriKcltii  Salt, 
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Maurer  (F.)  Mittheilungen  iiber  Fauna  and  Glieder- 
ung  des  rechtsrheinischen  Unterdevon. 

In  N.  Jahr.  Min.  Geol.,  Jabrgang  1890,  ii  Band. 

ProetusorbUaiua'BarT,  P.strengiM&nrer,  P.  l;oeneni  Maurer.  ProetuM 
conf.  P.  myops  Barr.  P.  glaher  Maurer.  Proetus  conf .  P.  ntgleciua  Barr. 
P,  crasrirJiachia,  A.  Romer,  A.  catillue  Maurer.  Homalonotus  artnatua 
Barm.  H.  omatus  Kock.  Phacopa  /ecundus  conf.  var.  major  Barr.  P, 
laU/rons  Bronn. 

McCoy  (F.)  Ueber  die  Naturgeschichte  von  Victoria 
in  alter  und  neuer  Zeit. 

In  Die  Golonie  Victoria  in  Australieu;  Ihr  Fortschritt,  ihre  Hilfsquellen 
nnd  ihr  physikalischer  Gharakter.     Melbourne,  1861,  p.  165. 

Hiftnenocaris  aalteri  n.  sp. 

Tbis  species  has  remained  for  oyer  tbirty  years  witbout  a  description. 
Tbe  name  bas  appeared  in  print  at  interyals,  first  in  McCoy's  Ancient  and 
Recent  Nat.  Hist.  Victoria  (Victoria  Intercol.  Exbib.  Essays,  1861,  p.  162), 
and  also  in  Ann.  Mag.  Nat.  Hist.,  1867,  vol.  20,  p.  201,  and  in  Smyth's 
Ann.  Rep.  2d  Geol.  Sur.,  Vict.,  1874,  p.  33.  Salter,  in  tbe  Quart.  Jour. 
Geol.  Soc,  1863,  vol.  19,  p.  139,  in  a  note  refers  the  species  to  Caryocaris 
salUri,  Tbe  species  is  now  referred  by  Etheridge,  Records  Geol.  Sur.  N. 
S.  Wales,  Yol.  3,  1892,  pt.  1,  p.  5,  to  Lingulocaria  McCoyi  sp.  nov. 

miler  (S.  A.)     Palaeontology. 

In  18tb  Annual  Report  Department  of  Geology  and  Natural  Resources 
of  Indiana.     Indianapolis,  1894,  pp.  257-356,  12  plates. 

Mesothyra  gurleyi  n.  sp.     Macrocaria  u.  gen.     M.  gorbyi  n.  sp. 

Miller  (S.  A.)  and  Gurley  (Wm.  F.  E.)  Bulletin  No. 
3  of  the  Illinois  State  Museum  of  Natural  History.  De- 
scription of  some  new  specie^  of  Invertebrates  from  the 
Palaeozoic  rocks  of  Illinois  and  adjacent  states.  Spring- 
field, 1894.     81  pp.,  8  plates. 

IlUznua  danieUi  n.  sp.  Lichaa  hanoverenaia  n.  sp.  L.  byrnesanua  n.  sp. 
Ceraurua  milleranua  n.  sp. 

Moriere  (J.)  Note  sur  un  Homalonotus  du  gres  de 
May. 

In  Bull.  Soc.  Linn.,  3d  series,  vol.  8,  1884,  p.  383,  2  plates. 
Homalonoiua  dealongchampai  Trom. 

Note  sur  quelques  Trilobites  de  Tetage  du  gr^s 

de  May. 
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In  Ball-  Soc.  Lion.  NomanciiB.  toI.  9.  18M-85.  Sd  aaries.  pp.  74-85, 
plntPS  i-ii. 

HotHttionolva  honiminti  a.  Hp.  1/ .  xerralm  Trom.  H .  bTOiigniitrli  Den- 
long,     ff , /ugllivut  Trom.     A'ap/iut  carabcitfi. 

Uovak  (O.)  On  the  occurrence  of  a  new  form  of  Dis- 
cinocarh  in  the  Graptolitic  beds  of  the  Colonic  Haidinger 
in  Bohemia. 

In  Cxio\.  Hagneiue,  Dpoade  ,%  vol.  9,  1892,  p.  US. 

DiKmorari'  dnsdnnn  n.  sp. 

D'Orbigny  (A.) 

In  Bull.  Soc.  Gful.  Frnuvc,  vol.  14,  1842-1813.  p.  S63. 
This  paper  coQlaina  h  ctiscnsaion  by  D'Orbign;,  Micheliu  and  Huol  re- 
gsrdiug  tbe  babitH  of  Trilobites  in  general.     No  genera  are  mentioned. 

Feacb  (B.  N.)     On  a  new  Eurypterid  from  the  Upper 
Coal  Measures  of  Radstock,  Somersetshire. 
In  Proo.  Boyal  Pbj.  Son.  Ediubnrgh,  vol.  9,  1885-88,  p.  438,  plate  xx. 
Otjiplou^orpiiu  Kidsloni  a.  sp.    Evrgpifrai  remipri  Dekay,  oroantentation 

of  /llanmf.  after  Salter. 

Additions  to  the  fauna  of  the  Olenellus  zone 

of  the  Northwest  Highlands. 

In   Qoftrt.  Jont,  Geol.  3oo.  London,  vol.  50,  1894,  pp.  061-676,  platea 

OieHtliai  lapirorlhi.  slso  viir,  elongatun.  0.  rttir«latut,  OUiuUoida  a, 
snbgen.  O,  armalua,  OUnellui  intimeiliu*,  0.  gibherti  Wal.  liaenatli 
(O.)  asaphoidts  Emo.     Hotmia  (O.)  kjtrulfi  Linrs.     O.  gigru. 

Postlethwaite  (J.)     THIobites  of  the  Skiddaw  slates. 

lu  Trans,  Ciimb,  and  Wertm.  Assoc,  1884-85,  No.  10. 
HepublishM  in  Proceeding  of  the  Geol.  Abboc,  vol.  9.  1886,  No.  7.  with 
plateii  illnstraling  the  species. 

Seed  (F.  R.  Cowper)  Woodwardian  Museum  notes 
on  a  new  species  of  Cyclus. 

In  Geol,  Magazine,  Decade  3,  vol.  10,  1893,  p.  (H, 
Ci/clu»  sp.      C  hnTkBttei. 

Woodward   Museum   notes.     New  Trilobites 

irom  the  Bala  beds  of  Co.  Waterford. 

In  Geol.  Maga/ine,  Derade  4.  vol,  2,  No.  368,  p.  49,  Feb..  ISM. 

Ctfbfie  tramorrnaii  u.  ap.      Trinucltiir  hibernitut  n,  (tp.  ' 
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Remele  (A.)  and  Dames  (W.)  Rechtigstellung  einer 
auf  die  Phacopiden  species  Homalops  altumii  Remele, 
bezuglichen  Augabe. 

Ill  Zeitauhrift  Dantsuh.  G«ol.  G«seliach.,  vol.  40,  18S8,  p.  580. 

Reuss  (A.  E.)     Ueber  Entomostraceen  und  Foramim- 

feren  im  Zechstein  der  Wetterau. 
In  Jahres.  Ber.  il.  Wetteniaer  OeMellxDh.  tllr  1861-53,  p.  5S,  plate  i, 
1,  Bairdia  gracitU  McGo;.     2,  B.  gcirUlsiana  Janet.     3,  B.  Kingi  u.  sp. 

4.  B.fiUMa  u.  ap.     5,   B.  mitcronata  n.  sp.     6,  B.  ampla  ii.  Bp.     7,   B. 

/nrwulum  u.  Bp.     8*  Cytherella  ituciformU  Jonea.    !1,   Cythtre  hilubercu- 

lata  a.  up,      10,  0.  raiiUri  a.  sp. 

Richter  (R.)  Beitrage  zur  Palitontologie  Thiiringens 
Waldes.     Dresden  und  Leipzig. 

Tlie  nnthor  describes  from  the  Devoniiui  uf  SaalfeM  a  boilly  preserved 
cmatBcenn  uudet  the  name  of  Giloerangon  jranutalus  in  addition  to  those 
njeatiou^  of  p.  184  of  the  Bibliography  PnlrsoEoic  Gtostacea, 

Roemer  (Ferd.)  Geologic  von  Oberschlesien,  Bres- 
lau,  1870.     Atlas  of  50  plates,  maps  and  sections. 

The  author  JUustrateH  [he  following  spetiefl:  Homalanolug  craiaicauda 
Snudb.  Cyphatpit  Sp.  I'hofupii  tatifrona  Bronn.  Philiipaia  latlipmoia 
Sandl).     P.  marginli/era  F.  Boemer.     P.  mucroiiata  a,  ap. 

Sandberger  (F.  v.)  Ueber  die  Entwickelung  der  un- 
teren  Abtheilung  des  devonischen  Systems  in  Nassau, 
verglicben  mit  jener  in  anderen  Landern.  Nebst  einem 
palaontologischen  Anhang. 

In  Jalub.  Nassauisahpu  Teraiua  fur  Nutttrknude  Jahrg,  xlii,  1889,  pp. 
i-l(>H,  plates  i~T. 

Pkaropa  Fcrdntandi  Kaya^r,  pi.  iii,  (ig.  4. 

The  author  also  enumerates  the  fossil  crnstacen  of  the  Devonian  System 


Schanroth  (Baron  von)  Ein  Beitrag  zur  Palaontologie 
des  deutschen  Zechsteingebirges. 

In  Zeitsch.  denlHcben  Geol.  Gesellschafl,  rol.  a.  1854,  pp.  n3II~57T- 

Palirotrangon  a.  g.     HtmitrotKweiii  paradoxus. 

Scheilk(A.)     Die  geolische  Entwickelung  Sudafrikas. 

Id  feteimaun's  Mitth.,  M  Bd..  1888.  p,  224. 

Prnetvi  rieardi.  Encriimras  crialagalli.  Homalonolut  hemrhtlH.  Pha- 
tojt  A/rieaiiue,     P.  iq/tr. 

Hot  descriptive. 
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Schmidt  (Friedrich)  Ueber  eine  neuentdeckte  unter- 
cambrische  Fauna. 

Id  Hem.  Acad.  Imp.  Sui.  St.  Petfrsburgh,  vol.  30,  No.  2,  1888,  p.  27. 
phles  i-U. 

OUnelltu  Jlirimizi  u.  sp. 

Revision  der  ostbaltischen  silurischen  Trilo- 

biten.  Abtheilung  iv.  Calymeniden,  Proetiden,  Brontei- 
den,  Harpediden,  Trinucleiden,  Remopleuriden  und  Ag- 
nostiden. 

In  Mfat.  Aoad.  Imp.  des  Soi..  St.  PeterBb.,  7th  series,  vol.  42.  No.  5, 
pp.  1-93.  plates  i-vi,  1394. 

Calymetitliibtrfiilaia  Broun.  CinUrtnrdiahiadaiT.  C./roitoialjiniitT. 
C  fimipinin  Q.  Hp.  C.  ohheianrmiii  n.  ap.  C.  tenaria  Ooar.  var.  Sla- 
Cfi.  Sobgen.  Pharottoma  Conr.  P.  pedUoba  F.  Bom.  P.  NimkotDtkii  □.  sp. 
P.  dtntirnUita  Eichv.  Snbgeo.  Ptychomtlopvt  Schm.  P.  Sotborlhi  a.  sp. 
BrenUvB  latitamdn  Wahlb.  B.  ettoniciii  q.  sp.  B.  JfarHinJ  Ang.T  /'roe- 
tut  cOHeinnui  Dalm.  vu-.  oalietmu.  P.  rtrmcotut  Lindstr,  aSL  S.  eoiuptr- 
Mr«  Aug.  P.  pluntdoririliit  a.  sp.  P.  o(.  dUtaiu  Liadatr.  /*.  ranUntca- 
tut  Nie««k.  P.  KrrtrUruh  D.  ap.  P.  Wtftnbtrgtiuit  n.  sp.  Cyphatpm 
tltgantaln  Lov.  C  plnnifront  Eichw.  Mmoffphatae  nwnxtHt  Niesik. 
Harpide*Plaitlinio.»p.  Harpet  Spa/niii  ^chv .  H.  Wtg'Aini  Kug.  Tri- 
nucituf  aelirom'u  Uis,  Ampgx  Htuutat  Dalm.  A.  Votborthi  n.  sp.  A.  Li*- 
Rameni  a.  sp.  A.  (ottalw  S.  et  B.  .4.  roilralai  San.  Stmopiturida 
nanm  Linjchtb.  H.  var.  tlongata  Schm.  R.  marginaitu  Tomq.  Agnoi- 
tut  glaber  Aog.  var.  iagrica. 

Smith  (J.)     English  Upper  Silurian  Ostracoda. 
In  Ttsds.  Xai.  HUl.  8oc.  Glasgow,  vol.  3,  new  series,  part  2.  IS89-90. 
aiasgow,  1S92,  p.  134. 

The  aitthor  gives  a  catalogue  of  Scottish  SUorian  Eatomostraca,  with 
briet  deflLtiptions  of  (he  following  genera:  Bolia,  Kladtnia,  BIrtpula, 
PUKenlura  and  Orloaaria. 

Smyth  (R.  B.)  Report  of  Progress  Geological  Sur- 
vey of  Victoria,  1874. 

Byrnfmorarii  talleri  McCoy. 

Tilesins  {A.  von)  Sendschreiben  an  meinen  collegeo 
Herrn  Staatsralt  und  Rittervon  Severguine  in  St.  Peters- 
burgh  tiber  die  Natur  der  Trilobiten. 

la  A.  vnn  Tilesius'  NataTbiHtorische  Ahhandlnngen  ErlaUtemiegan  be- 
aonder«  die  Tetrebklenknade  betreffend  Caisel.  1826,  pp.  27-37.  38-46, 
Ta(.  iv-v. 

The  anthur  desrribeM  (be  Trilobit«s  as  relations  to  the  Cbitonidn. 
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Toil  (Edward  von).      Die  palaozoischen  Versteinerun- 
gen  der  Neusibirischen  Insel  Kotelny. 

end.  Imp.  Sci,  St.  Petcr^bHrgh,  vol.  37,  No.  3,  1889. 

Moiioralcoa  SrhmiiICi,  n.  Bp.  Prorlat  sp.T 
Nirli.  Leperililia  Kolfinyaais  11.  Bp.  L. 
lip,     L.  .S'nii III jl-o  1171   11.  ap,     L.   KtyMrlinyl 


lu  MeE 

Pkaeop*  i/Ha'trilini 
BronUiit  AnHfrmrni  Etli.  jr.  « 
arclKa    JoDes.      L.    Cimnlii    n 


» 


8<ibiu.     Lfptrditia  sp.  ? 

Toula  (F.)  Eine  Kohlenkalk-Fauna  von  der  Barents- 
Inseln. 

In  SittangBbsriobte  dor  Akad.  der  WiBseiischa(teQ,  Wien,  vol.  71,  l(t7S, 
.1Mb.  I,  p.  527,  6  pklBB, 

Philtifina  Oriaewaidti  Mnller. 

TTOmelin  (G.)  Etude  de  la  faune  du  gres  Stlurien 
dans  le  Calvados. 

Id  BqU.  80c.  Linn.  Normandie.  3d  Herira.  toI.  1,  I8T6-7T. 

HoTnalonottt*  dttlongehampsi  u.  sp.  H.  broiigniarli  Delong.  M,  irrralua 
a,  tp.  H.  vicaryi  Snll.  Planiacomia  (Homalonotut)  brenkaudnta  Delong. 
/Jini««  docem  Trom.    /.  vidiifaMiaav  Tronl.     Dnltnanilra  inrfrUi  Delong. 

Under  the  heading  of  Phyllopodes  belonging 

lo  the  Gres  des  May   (Calvados)   the   author  cites   two 
species  of  /fideiria. 

Id  Ball.  Soc.  Lidq.  Noimaudie,  Heries  3,  vol.  1,  1887,  pp.  35,  74. 

The  author  stales  that  Mi.  Salter  has  named  bal  Dot  described  two  spe- 
cies □)  Riheiria  from  Mr.  Vioary's  collection,  R.  conformin  Salt  and  R. 
mai/nififa  Bult. 

Tromelin  (G.  De)  el  Lebesconte  (P.)  Essai  d'un  cat- 
alogue raisonni^  des  fossiles  Siluriens  des  departments  de 
Maine-et-Loire,  de  la  Loire  Inf^rieure  et  du  Morbihan, 
(Aojou  et  Bretagne  meridionale),  avec  des  observations 
sur  les  terrains  pal^ozoiques  de  I'ouest  de  la  France. 

(Eitrait  dii  oomple-reudu  de  la  4th  .Session  Nantes,  18751  de  I'Assoc. 
tnnfaiBc  I'adr.  So.,  pp.  601-661. 

Presentation  de  fossiles  pal^oiques  du  depart- 
ment d'lUe-et-Vilaine  et  Note  additionelle  sur  la  Fauna 
Silurien  de  I'ouest  de  la  France. 

lu  Assoc,  tmae.  I'adv.  He,  1S75,  pp.  663-887. 
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Obsen'a&ons   sur   les  terrains   prinuuree   dn 

Nord  du  Department  d'I]le-«t-\'ilaiDe  et  de  qnelqnes  ao- 

tres  partieE  du  masEif  breton. 
Is  BolL  Gwl.  Sue.  Ftaiioe.  3d  mtm^.  rol.  4.  IBTS-TC.  n>.  !i8I-aSS. 

ttalmaiuti»  rvtmtti  n.  rp.  D.  nr'-rfBr.  1>.  *»iv  li>h.  A.  plilfi;!*) 
But.  <'a^rBn(  bafoMj  T.  t  L.  Homaiemc-t»t  I'Tfnfniierti  Desl.  ^.  nra- 
rjn  bah.      rrnHflru  ^Irf/Kin.     HomfiloHotw  ^oJkarrf'-iuV  ii.  lip. 

Tben  k  «  iiole  to  thic  Hrtiuk  uu  p.  61i.  in  viiicb  £rDN"ii>  Uvwmi/irUb 


1  (GastoD  Le  Goaraot  de).     Letter  sor  le  ter- 
rain Silurien  de  la  Sartiie. 
Is  Bull,  Agritniltaif  Sd,  at  Ant.  d*-  U  &jtbe.  toI.  ±^  1S74.  pp.  SSi-SM. 
Ctrvteocarit  C^uomaattit  u.  up,     <".  Boktmura  Bur.     C,  in^amlit  Bair. 

niricb  (AmoM).  Beitrage  zur  Geologie  und  Palaon- 
tologie  von  Sudamerica  unter  Mitwirkuog  voo  Fachgen- 
OBsen,  herausgegeben  von  Dr.  Gustav  Steinmann.  i  Pa- 
Ixozoische  Versteiaemngen  aus  BoluHen  von  A.  Llrich. 

Id  S«iie«  JmhH>.  fur  Hiu.  rjii.  BeiUge  Bd..  IMe.  Hef)«  US:  also  pub- 
Ji»b«d  MfWBtdr,     Stnttgul.  1692.  toI.  I.  p.  I  I6s  5  fiMits. 

Ana*lf  itrroiika  n.  cp.  Vrfpkrmr  cenr'ziii  a.  sp.  C.  fijfamlrut  O.  ip. 
Crfjikifii  »p.  Cfpluttpii  tp.  Dalmamila  Clariri  n.  Gp.  Pkarvp*  DmgiK- 
ronrti  a.  ip.      Fhaeo/M  Ep. 

mrich  (E.  O.)  The  Lower  Silurian  Ostracoda  of 
Minnesota,  vol.  3.     Final  Report. 

In  tietA,  aud  XbI.  HiM.  Sor.  ICinuFeatft.  JnJr  34.  ISM.  Aathor's  enta. 
3pl*U». 

Irtpfriitia  Boiunlt.  L./iba}iUt  Conrad.  LrpfrJilrlla  a.  p«i.  L.  cd- 
Kdlu  n.  ap.  L.  prreinulu  n.  «p.  L.  maera  n.  sp.  L.  jffrmaMa  U1.  L.t 
<Urr*K»ndt  n.  SrkmidltUa  riiich.  N.  rrauimarginala  Tl.  R.  afimir  b. 
ap.  iS.  umbomUa  u.  ap.  .V.  iaro«i/>(a  □.  sp.  >'.  6fYrif  u.  fcp,  $.  aaftrw- 
(viufa  D.  ap.  A/furrkilfi  JooeE.  J.  fUiplitu'  a.  t^.  .4.  ]r'^ai'<ii«'>'  d. 
A.  auUrpattrUUat  Ul.  .4 .  /mtriof lU  D.  .4.  arrtflat  □.  Sp.  .4.  fiaM>r- 
draM*  a.  up,  .4 ,  nunnliuiiiiKf  Hall  var.  Ir^nfoiifjua  a.  rar.  Primitiflla  n. 
gen-  /*.  ewi..<ri((a  u.  up,  /*.  tim'^uto  11.  sp.  P.  timnlaK*  a.  sp.  P.tB- 
mortnsU  u.  tp  P.  ■■irorai.  t'l.  PHmilia  Jones  ±  Uoll.  P.  iHa>tif 
a'Ma  a.  up.  P.  uf/kanii  11.  op.  P.  mamala  n.  gp,  P.  minrli-i>aaU  n. 
ap.  /■.  nu>H((i  u.  sp.  P.  '<(a<a  n  sp  /'.  'luyli^fila  u.  sp.  P.  ranirfab 
n.  ap.  P.  yiljUra  u.  >.]..  HalU-lta  CIricb.  /?.  Mf-iiwa  u.  sp-  BeyritUa 
XoCoj.      B,    inrfrad,    ...    »p.       i-«ryfA.(;i...    riri.-h.      A".    rr(.VB/n(n    CWch 
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Tar.   incurva  n.  var.     E.  auhradiata   Ul.     E,  ventroaa   u.  sp.     E.f  sub 
tBqucUa  n.  sp.     E.t  symmetrica  n.  sp.     Dicranella  n.  gen.     Z>.  bicomis  n 
sp.     D.spinosa  n.  sp.     D,  marginata  u.  sp.     D.t  simplex  n.  sp.     Janes 
eUa  Ulrich.     •/.  oft^ura  n.  sp.     Bollia  Jones  &  Holl.     B.  subrequata  n.  sp 
i?.  Unguloidea  n.  sp.    Drepanella  Ulrich.     i>.  bilateralis  n.  sp.     Z>.  6i^en 
erM  n.  sp.     Dilobella  n.  gen.     Z>.  <ypa   n.  sp.     Clenobolbina   Ulrich.     C 
fulcrcUa  n.  sp.     C.  crcusa  Ul.     CercUopsis  n.  gen.     C  chambersi  Miller; 
also  var.  ro&ti«to  n.  var.     Tetradella  Ulrich.     T,  quadrilircUa  H.  &  W., 
and  yarieties.     7*.  lunal{fera  Ul.     Moorea  Jones  &  Kirkby.     itf.  angularis 
n.  sp.     itf.  punctata  n.  sp.     M.f  perplexa   n.  sp.     Macronotella  n.  gen. 
M.  scojleldi  n.  sp.     Cytherella  Jones  &  Bosqaet.     C/  8tt6ro<t<n(ia  n.  sp. 
C?  rtigoaa  Jones  and  var.  arc^a  n.  Tar.    By thocypris  Br&dy .    B.cylindrica 
Hall.     B./  curta  n.  sp.     i9.  granti  n.  sp.     B.  /  ro6u«(a  n.  sp.     KrauseUa 
n.  gen.     /T.  inaequalis  n.  sp.     /T.  arcuaia  u.  sp. 

Two  new  Lower  Silurian  species  of  Lichas 

(subgenus)  Hoplolichas, 

In  the  Am.  Geologist,  toI.  10,  1892,  p.  270. 

Liehcu  ( Hoplolichas )  robbinsi  n.  sp.     L.  (ffoplolichas)  bicomis  n.  sp. 

New  Lower  Silurian  ostracoda.     No.  i. 

In  the  Am.  Geologist,  toI.  10,  1892,  p.  263,  plate  ix. 

Leperditia  tumida  n.  sp.  L.  mundula  n.  sp.  L.  ctquilatera  n.  sp.  L, 
in^cUa  n.  sp.  L.  germana  n.  sp.  L.  sulcata  n.  sp.  and  ventricomis  n.  Tar. 
L.  (fPrimitia)  dorsieomis  n.  sp.  L.  granilabiata  u.  sp.  L.  milUpunctata 
n.  sp.     L.  fimbriaia  n.  sp.     Schmidtella  n.  g.     S.  crassimarginata  n.  sp. 

Vogdes  (A.  W.)  Notes  on  Palaeozoic  Crustacea,  No. 
4.  On  a  new  Trilobite  from  Arkansas  Lower  Coal  Meas- 
ures. 

In  Proc.  Cal.  Acad.  Bci.,  2d  series,  toI.  4,  1896,  pp.  589-591. 
Oriffithides  ornata  n.  sp. 

Waagen  (W.)     Salt  Range  Fossils. 

In  Mem.  Geol.  Sur.  India,  series  13,  vol.  4,  part  2.     Calcutta,  1891. 
Olenus  indicus  n.  sp.     Conocephalites  Warthi  n.  sp. 

Walcott  (Chas.  D.)  Note  on  some  appendages  of  the 
Trilobites. 

In  Proc.  Biological  Soc.  Washington,  vol.  9,  1894,  pp.  89-97,  plate. 
Triarthrus  hecki  Green.     Calymene  nenaria  Courad. 

Weitenweber  (W.  R.)  Systemisch  Verzeichniss  der 
Bohmen  Trilobiten. 

In  Lotos,  vol.  7,  1857. 
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Eioige  historische  Bemerkungeo  Qber  die  Si- 

Inrische  Fauna  Bdhmens,  iosbesondere  Qber  die  Trilo- 
biteo. 

la  ffitaBfibcndlc  der  K.  bvbm.  Gee.  Wiunuehaftmi.  Pn«  IHI,  pp. 
13-M. 

Tlw  antbor  cnnmerau*  aooM  new  ■pccie«  Kud  ipccimni*  of  the  orflee- 
tioD  of  tke  Pnlat  Zcidkr  at  Htnbow.  He  pxtm  only  the  namca  vitboat 
dnfrip«ion»  or  Ggnrca,  as  Mlovi: 

PamdwcUiu  Haaktri,  Frotlut  mfop:  P.  trtmita,  P.  (Mfysaox,  /*.  /raa- 
talU,  P.  LfrUi.  Italmamilf  MrCofi.  D.  PleUluri,  Ci/pkaMpit  ffatli,  Liekma 
timpUx,  Trimmrltmt  allimm*,  Arapkm  alieniiM,  lUantu  Iramt/mga,  AeidaMpia 
Laportd,  AmpAk/n  tmilit,  Cromu*  tramtifnt.  BrotUfmi  ittfawMma,  B. /urri- 

f'T. 

Whidborne  (G.  F.)     On  some  Devonian  CnisUceaos. 

la  B«pon  Brit.  Aiioc.,  1S8B,  p.  6SI. 

Enii/^*  prrrgrhta  a.  ip.  ArtdoMpit  roberUH  n.  ap.  A.  kightmi  n.  ap. 
Prtirtn*  hatiUwi  n.  ap.  P.  tnb/ro%talU  n.  cp.  P.atidax.  CgpkatpU  oeel- 
lattu  n.  ap.  Litka*  tUvoniaMta  a.  ap.  Baelropai  decoratuM  n.  ap.  CAeir- 
uTm»  //enyetlii  a.  ap.      BroiUeuM  gramulatu*  OoUll. 

On  some  Devonian  Crustacea. 

In  OeoL  IC^azine,  Decade  3,  to).  6,  18S0,  p.  2S.  AbaltBcl  of  a  p*per 
read  at  the  Briliah  Aaaociation.  The  anthoi  gives  &  brief  deaoription  of 
the  following  Dew  apeeiea  from  WolboroDgh  and  Lanunalon: 

Pkaeopt  batraektiu,  Protlui  baliUut,  P.  tub/rontalii,  P.  audax,  Cfpkat- 
pit  oetUala,  Lieha*  devoniaiuu,  Addaipit  robtrUii,  A.  kngketS,  BromlmM 
deliealMt,  B.  pardaliof,  EHtomU  perrgrina,  Baclropui  deeoralut,  Ckeintnu 
ptngtIUi,  DfrhrnrUa  vfom.  Pkacop$  ffraniifafiK  Phil.  Pn>ttia  ekawtpTT' 
notvni.      EiUo-mit pfrtgrina  Wb\A. 

—^—  A  monograph  of  the  Devonian  Fauna  oi  the 
south  of  England. 

In  PalsionfiKTaphieal  Societj  Loudon.  toI.  I,  pp.  1-344.  plat«s  i-xxx; 
vol.  2,  part*  1  tf.  3.  pp,  1-160,  platea  i-ivii,  1889-1893. 

PkofOpn  hiUrarhra,  Whid.  P.  lali/roia  Broun.  Ckfirunt  pengtOS 
Whid.  r.  tUrnbtrgiiJ  Uiuck.  Aridrupu  robfrUii  Whid.  A.  pUata  Whid. 
Lichiu  d'.roni'inat  Whid.  CyphoJipu  oetllala  Whid.  Prottun  batillia  WUd. 
P.„>il,/r',alatuVliii(].  P.  cham/^rnowni  d.  »p.  P.  nuclox  Whid.  Dr<:kt- 
nrlla  n'fm  Whid,  Itarpt*  matTorfphaXm  Ooldf .  Bronfem  dtfiratat  Whid, 
B.  tigrina-  ri.  hp.  B.  inrdttUon  Whid.  B.  alatofut  Goidf,  B.  floAelU- 
{f.T  Oi.ld(.  B.  •jeaiKtlatun  Goldf.  Bactropas  drroralut  Whid.  Tropido- 
cariil  »p.     Cjipridina'  ap.,  3  apeciew.     Cgpridiaflta  fiira  u.  sp.     CgpridtUa 
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sp.  Polycope  rimplez  J.  &  K.  P.  dtvoniea  Jones,  also  yar.  major ^  oh- 
Uqua  and  eoncinna,  P.  hughesicB  n.  sp.  EntoniM  peregrina  Whid.  CyprO' 
jMa  whidbomei  Jones. 

Whiteaves  (J.  F.)  Description  of  Four  New  Species 
of  Fossils  from  the  Silurian  Rocks  of  the  Southeastern 
Portion  of  the  District  of  Saskatchewa. 

In  Canadian  Record  Sci.,  April,  1891. 
Acidtupis  perarmaia  n.  sp. 

Wood  (Henry).  Catalogue  of  the  Fossils  in  the  Stu- 
dents' Stratigraphical  Series.     Cambridge,  1893,  23  pp. 

Additions  to  the  Type  Fossils  in  the  Wood- 

wardian  Museum. 

In  Oeol.  Ma^zine,  Decade  3,  vol.  10,  1893,  p.  111. 

Woods  (H.)  and  Hughes  (T.  McKenny).  Catalogue 
of  the  Type  Fossils  in  the  Woodwardian  Museum.  Cam- 
bridge, 1891,  180  pp. 

Woodward  (H.)  Note  on  a  new  British  Species  of 
Cyclus  from  the  Coal  Measures  of  Racup,  Lancashire. 

In  Qeol.  Magazine,  Decade  3,  toI.  10,  1893,  p.  28. 
Cyclus  ScoUi  n.  sp. 

Some  points  in  the  Life  History  of  the  Crus- 
tacea in  early  Palaeozoic  times. 

In  address  delivered  at  meeting  Geol.  Sec.  London,  Feb.  15,  1895.  Pro- 
ceeding Geol.  Soc,  May,  1895,  pp.  Ixx-lxxxviii. 

Young  (J.)  Note  on  a  Series  of  Trilobites  of  Caradoc 
age  from  the  Silurian  Strata  of  the  Girvan  Valley. 

In  Proc.  Nat.  Hist.  Soc.  Glasgow,  vol.  2,  1876,  pt.  2,  p.  179. 

llUtnuB  bowmanni  Salt.  /.  thomsoni  Salt.  /.  barrienm  Mnrch.  Cybele 
verrucosa  Dalm.  Proetus  latifrons  McCoy.  ZeihuH  rugosus  Portl.  Cheir- 
urua  clavifrons  Dalm.  Odontopltura  ovataf  Straurocephalus  unkus  Vfyy. 
Thomson. 

The  author  notes  the  identificatiou  of  the  above  species  iu  the  Gray  col- 
lection . 
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On  new  forms  of  Crustacea  from  the  Silurian 

rocks  at  Girvan. 

la  Proc.  Nat.  Hist.  800.  Olasgow.  vol.  1,  1868,  p.  J6S, 

CheirUTUi  IrUpiTiotua  n.  ap,     Soienoearit  n.  g.     .5,  aoUnoidet  u.  sp. 

Note  on  a  new  species  of  Crustacean  belong- 
ing to  the  genus  Solenocaris  trom  the  Silurian  Strata  near 
Girvan,  and  on  fragments  probably  the  appendages  of  a 
Trilobite  or  Limulid  Crustacean. 

In  Proo.  Nat.  Hist.  Soo.  Glasgow.  toI.  2,  1875.  p.  (56, 

Notes  on  the  group  of  Carboniferous  Ostra- 

coda  found  in  the  Strata  of  Western  Scotland. 

Id  TranB.  Glasgow  Heol.  Soc.  vol,  9,  pt.  2,  tB90-91.  1891-93.  p.  301. 


A   REVIEW    OF    THE    HERPETOLOGY    OF    LOWER 
CALIFORNIA.     PART  I— REPTILES. 

BY   JOHN    VAN    DENBURGH, 

Curator  of  the  Department  of  Herpetology. 

[With  Plates  iv-xiv.] 

The  peninsula  of  Lower  California  lies  so  far  from  the 
usikal  routes  of  travel  that  few  collections  of  its  animals 
have  found  their  way  into  museums.  Its  reptiles  have 
been  known  chiefly  from  the  specimens  secured  by  Botta, 
Xantus,  and  Belding.  Within  the  past  few  years  the 
California  Academy  of  Sciences  has  sent  several  collect- 
ors to  the  peninsula,  and  among  the  specimens  brought 
back  each  time  have  been  a  few  reptiles.  In  this  way 
the  collection  has  been  formed  upon  which  this  paper  is 
primarily  based. 

A  few  remarks  on  the  zoogeographical  position  of 
Lower  California  may  not  be  out  of  place. 

The  Sonoran  Subprovince,  as  defined  by  Dr.  Allen, 
but  excluding  Lower  California,  is  inhabited  by  the  fol- 
lowing forty  genera  of  reptiles :  * 


Phyllodactylus, 

Dipsosaurus, 

Crotaphytus, 

Gallisaurus, 

Holbrookia, 

Uma, 

Bauromalus, 

Uta, 

Scelopoms, 

Phrynosoma, 

Heloderma, 

Gerrhonotus, 

Anniella, 


Cnemidophonis, 

Verticaria, 

Eumeces, 

Heua, 

Leptotyphlops, 

Lichannra, 

Chariua, 

Chilomeniscus, 

Tantilla, 

ChioDactis, 

Bhinochilus, 

Lampropeltis, 

Diadophis, 


Contia, 

Gyalopum, 

Hypsiglena, 

Phyllorhynchus, 

Salvadora, 

Bascanion, 

Pituophis, 

Arizona, 

Thamuophis, 

Natrix, 

Trimorphodon, 

Elaps, 

Crotalus. 


Xanturtia, 

Twenty-nine  of  these  range  over  a  greater  or  less  part 


'  The  turtles  are  not  considered  in  this  discussion. 
Id  8«b.,  Vol.  V. 


May  28,  1896. 
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of  the  Campestrian  Subprovince  on  the  north,  or  of  the 
tropical  Central  American  Region  on  the  south.  They 
need  not,  therefore,  be  considered  in  the  present  connec- 
tion. Eleven  genera  remain  which  are  confined  to  the 
Sonoran  Subprovince,  and  may  be  considered  character- 
istic of  that  area.     These  genera  are: 

Dipsosnurus.  HsurDUinliiit,  Bens, 

CallJBiiuniH,  Heloderma,  Lichannra,        * 

Holbrookia,  Xautiisiu,  Fhyllorhyiichiii. 

Uma,  VotlicaHa, 

In  the  so-called  Cape   Region  of  Lower  California, 
twenty-eight  genera  of  reptiles  occur,  namely: 


Fhyllodactylua, 

Cuemtdaphoras. 

Hypsiglena, 

GtenoBaurn, 

Verticnria, 

PhyllorhyDObng, 

Eumecea, 

SalTsdora, 

OrotapliytnB, 

Enohirotea, 

Basaauion, 

C&lliaanrua, 

Benn. 

Pimophia, 

Ut^ 

Liohanura. 

Thamnophia, 

Soeloporua, 

OhilomeniscuB, 

Natrix. 

FhryuoBnma, 

Tantilla, 

Trimorphodou, 

QerrboDotne, 

IiBiupropeUiii, 

Cto  talus. 

Xantoaia, 

Only  two  of  these  have  not  been  obtained  elsewhere  in 
the  Sonoran  Subprovince,  while,  with  the  exception  of 
Holbrookia,  Uma,  Sauromalus,  and  Heloderma,  all  the 
characteristic  Sonoran  genera  are  represented.  The  two 
Cape  genera  which  have  not  been  found  in  any  other  part 
of  the  Sonoran  Subprovince  are  Euchirotes,  a  two-footed 
amphisbiEnian  which  has  been  secured  only  in  southern 
Lower  California,  and  Ctenosaura,  a  genus  widely  dis- 
tributed in  tropical  America  and  here  represented  by  a 
single  species. 

Considering  now  the  species  of  these  areas,  it  is  found 
that  seventy-eight  have  been  obtained  in  the  Sonoran 
Subprovince."     Twenty-one  of   these    are  of   partly  or 

'Some  ol  llie  eastern  and  sonttierD  spBciea  have  not  beea  included  tor 
luck  of  precise  data. 
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chiefly  Campestrian  or  tropical  distribution,  leaving  fifty- 
seven  species  which  may  be  considered  distinctively  So-  ' 
noran. 

Thirty -eight  species  have  thus  far  been  found  in  the 
southern  part  of  Lower  California,*  as  follows: 

Phyllodactylus  tuberoulosus,  Liohanura  trivirgata, 

Phyllodactylus  unctus,  Chilomeniscus  stramineus, 

Ctenosanra  hemilopha,  Chilomeniscus  fasoiatus, 

Dipsosanrus  dorsalis,  Tantilla  planiceps, 

CrotaphytuB  copeii,  Lampropeltis  conjuncia, 

OaUisauruB  draoonoides,  Lampropeltis  nitida, 

Uta  thalassina,  Hypsiglena  ochrorhyncha, 

Uta  stansburiana,  Phyllorhynchus  decartatus, 

Uta  nigricauda,  Salvadora  grahamife, 

Sceloporus  zosteromus,  Bascanion  flagellum  frenatum, 

SceloporuB  lioki,  Bascanion  anrignlam, 

Phrynosoma  coronatum,  Pitnophis  vertebralis, 

Gerrhonotus  multicarinatus,  Thamnophis  cyrtopsis  oollaris, 

Xantusia  gilberti,  Natrix  valida, 

Cnemidophoms  maximus,  Natrix  celaBno, 

Yerticaria  hyperythra,  Trimorphodon  lyrophanes, 

Enmeces  lagnnensis,  Crotalus  atrox, 

Euchirotes  biporns,  Crotalns  enyo, 

Rena  hn mills,  Crotalus  mitchellii. 

None  of  these  have  been  found  upon  the  tropical  Mex- 
ican mainland.  Uta  nigricauda,  Sceloporus  zosteromuSy 
Phrynosoma  coronatuniy  and  Phyllorhynchus  decurtatus, 
range  considerably  north  of  the  confines  of  the  **  Cape 
Region."  Twenty-two  of  the  thirty-eight  species  are  of 
very  limited  distribution,  having  been  found  only  in  the 
extreme  southern  part  of  the  peninsula.  The  remaining 
twelve  forms,  mentioned  below,  extend  their  range  over 
a  greater  or  less  part  of  the  Sonoran  Subprovince,  and 
are  among  those  characteristic  of  that  area.f 


*  Several  species,  as  Xantusia  vigilis^  Charina  botlce^  and  Lampropeltis 
californicBy  have  often  been  credited  to  Lower  California  without  evidence 
of  their  occurring  there. 

t  Except  Uta  stanahuriana^  which  is  also  Campestrian. 
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Fbyllodactylas  tnbercnlosQa,  BaBcanion  flagellnro  freaatam, 

,          DipBOBKnrnti  dorBBlis,  Thamnoptiie  oyrtopsie  collsris, 

Uta  stanBbnnaiia,  Natrii  lalida, 

Bana  hnmilis,  Trimorphodon  lyrophanea, 

Hf  psigleoa  oobrorbyncba,  Ctotalm  atroi, 

Salvadora  giabamiffi,  Crol&lus  mitcbellii. 
Formulating  these  data  we  have  the  following  tables: 

Total  Dnmber  ia  the  SoDoran  Sabprovince 40 

Con&ned  to  tbe  SoDOrau  SnbproTince 11 

Total  nnmber  in  the  "Cape  BeKiou" 29 

B«etricted  to  tbe  "  Cape  Begioo  " 1 

ConiiaoD  to  tbe  "Cape  Begion"  aud  Tropical  America 1 

Common  to  the  "Cape  Begion  "  and  the  Sonoran  SnbproTiace 36 

Total  QDmher  in  the  Sonotan  BnbproviDce 79 

Confined  to  tbe  SonoTaa  Snbprovince 57 

Total  niiniber  in  the  "  Cape  Begion '" 38 

Bestriflted  to  the  "  Cape  Begion  " 22 

Common  to  the  "Cape  Begion"  and  Tropioal  America 0 

Common  to  the  "Cape  Region  "  and  tbe  Sonorao  SnbpTOvince 12 

From  these  it  appears  that  the  affinities  of  the  reptiles 
which  inhabit  southern  Lower  California  are  almost  en- 
tirely with  those  of  the  Sonoran  Subprovince,  of  which 
the  "Cape  Region,"  therefore,  forms  a  part.  It  is  also 
shown  that  a  strongly  characterized  center  of  .reptilian 
distribution  is  located  in  the  terminal  part  of  the  penin- 
sula, entitling  it  to  rank  as  one  of  the  minor  constituent 
life  areas  or  faunae  of  the  Sonoran  Subprovince.  For 
this  area  Dr.  Allen  has  already  proposed  the  name  "Saint 
Lucas  Fauna." 

It  is  unfortunate  that  so  little  material  has  been  col- 
lected on  that  part  of  the  peninsula  which  is  just  north  of 
La  Paz,  for  on  this  account  the  northern  limit  of  this  San 
Lucas  Fauna  cannot,  at  present,  be  determined  with  ac- 
curacy. A  aiiflicient  number  of  specimens  has  been  ob- 
tained, however,  to  show  that  this  fauna  is  apparently  re- 
stricted to  the  rather  mountainous  area  south  of  La  Paz. 
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There  is  in  this  area,  as  has  already  been  shown,  a 
slight  infusion  of  tropical  forms,  represented  among  rep- 
tiles by  the  genera  Ctenosaura  and  Euchirotes.  but  prob- 
ably best  illustrated  by  the  plants  growing  near  the  coast 
lagoons.  These  forms,  however,  are  doubtless  no  more 
Tierous  or  characteristic  than  those  forms,  of  tropical 
origin,  which  will  be  found  to  intrude  upon  the  entire 
southern  border  of  the  Sonoran  Subprovince. 

The  northern  part  of  Lower  California  is  much  more 
closely  related  to  the  rest  of  the  Sonoran  Subprovince 
than  to  tlie  San  Lucas  Fauna.  This  is  well  shown  by 
the  presence  of  such  forms  as  Callisaurits  veutralis,  Cro- 
tafhytiis  ■mtsUzcnii,  Pkrynosoma  so/are,  Rhinochilus  le- 
contei,  and  Cnemidopkori  of  the  lessellatus  group.  While 
the  known  ranges  of  several  species  may  be  considerably 
enlarged  in  the  future,  the  northwestern  part  of  Lower 
California  and  the  coastal  slopes  of  San  Diego  (and  Los 
Angeles? )  County,  California,  seem  to  be  so  well  charac- 
terized as  to  merit  recognition  as  a  distinct  faunal  area  of 
the  lowest  rank.  Its  distinctive  features  are  the  presence 
of  certain  peculiar  species,  the  absence  of  others  occur- 
ring near  by,  and  its  forming  the  limit  of  distribution  of 
species  whose  chief  habitat  is  either  north  or  south.* 

Pending  further  evidence,  this  area  may  be  known  as 
the  San  Diegan  Fauna-t  Among  the  repriles  peculiar  to 
it  may  be  mentioned  the  following:^ 

'Id  thiB  connection  I  hare  had  the  aae  of  n  large  colleotion  of  the  rep- 
IUm  at  Snu  Diego  County,  luude  by  Ueasrs.  Hyntt  and  Stoddnrd  (or  the 
Lel&nd  SUuford  Junior  University,  as  well  as  the  sjieciioeua  belonging  to 
the  A  ode  my. 

I  When  this  was  written  the  author  was  not  aware  that  this  area  bad 
bMD  previonsly  recognized  and  mapped  from  stady  of  other  branches  of 
Riiimai  life. 

iBirds  apparently  belonging  to  the  eame  list  are  Fipila  /ufcua  seiucuta, 
Ifarimrhj/nchui  eitureui  iitearnti,  nnd  Hiitodylet  bTuntieaplthit  hrsaitt'- 
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CnemidopboTOB  et«jn«g«ci, 
Seelopoms  orentti,  TeitlcuiahTparytlmbeldiDgic!), 

Phry  soaonu  UminTillii.  LicIuuinTa  roseotnaok, 

Xkuttisia  h«DBhain,  Liuhannra  orentti. 

Several  forms  of  the  neighboring  areas  have  not  been 
taken  here,  namely: 

SanromalQB  ftter, 
Sceloporas  nuigisteT, 
SoelopoTDS  occidentalii, 
Fbr; acMomB  (lODtBle, 
CroUlaa  censteii. 
A'hich  have  not  been  collected  south 


Uls  repeuB, 
Dbi  microtciitata  ( *), 
Cnemidophomi  rubidne 
CnemidophoniB  tigiis, 
XmutQtia  rigiliB, 
Northern  species  v 
of  this  area  are : 


Entnecee  BkiltooUnus  (!). 
I^mpiopelliB  bojiii, 
BBSOBnioo  laterals, 
Crolalns  laci(«r. 


SoelopomB  biceriatnB, 
Scelopoms  graciosnB, 
nenhonotDB  Boiaeiatada, 
Aaniella  palchra, 
A  few  southern  forms  are  also  limited  by  it,  as: 

ScelopornB  zoBteromnB,  Crotalns  atrox. 

The  reptiles  of  the  islands  which  naturally  belong  to 
Lower  California  may  be  divided  into  two  groups,  as  fol- 
lows: 

(a)  Species  which  are  purely  insular;  as,  Sauroma- 
Itts  hispidus,  Uta  fahneri,  Phrynosoma  cerroettse,  Cncmi- 
dophoriis  martyris,  C.  labtali's,  and  Ver/i'caria  sericea. 

(b)  Species  which  occur  also  on  the  northern  part  of 
the  peninsula;  as,  l/ta  mtcroscutaia,  Uta  s/ansburiaaa, 
Uta  nijrricaiida,  Sceloporus  zosteronnis,  Verticaria  hype- 
rythra  beldingi,  Crotaltts  atrox,  Crolahii  mitckeUit,  and 
Ca/lisiirinis  ventra/is. 

No  species  characteristic  of  the  San  Lucas  Fauna  has 
bet-n  collected  on  any  of  the  islands." 

ll  has  been  thought  best  to  redescribe  many  of  the  spe- 
cies which  liiive  been  known  only  from  the  very  brief  and 
olti-n  i(i;ult-i]u:itt;  original  characterizations.     Thedescrip- 


.■epli 


lyhyi"' 
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dons  are  all  based  upon  alcoholic  specimens.  The  colors 
have  been  determined  by  reference  to  Ridgway's  **  Nom- 
enclature of  Colors."  Measurements  are  given  in  milli- 
meters, unless  otherwise  stated.  Only  references  to  a 
species  as  it  occurs  in  Lower  California  are  included  in 
the  synonymies,  except  that  the  original  description  is 
cited  in  all  cases.  Whenever  a  citation  has  not  been  ver- 
ified by  actual  reference  to  the  original  article,  it  has  been 
given  in  quotation  marks.  When  the  article  contains 
no  original  information  about  the  species  as  it  occurs  in 
Lower  California,  the  citation  has  been  put  in  paren- 
thesis. Most  of  the  localities  mentioned  may  be  found 
on  the  map  of  Lower  California,  published  in  the  second 
volume  of  the  second  series  of  these  Proceedings. 

I  am  indebted  to  Dr.  Leonhard  Stejneger  for  the  re- 
identification  of  many  of  the  specimens  listed  by  Dr.  Yar- 
row, and  for  the  loan  of  specimens  of  Sceloforus  conso- 
brinus, 

Caretta  imbricata  (L.) 

Testudo  imbricata. 

(1766,  Linn.,  Syst.  Nat.,  1,  p.  350.) 
Chelonia  imbricata. 

1S87,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  24. 

The  Academy's  collection  contains  a  single  carapace 
(No.  2249)  of  this  turtle.  It  was  obtained  at  San  Jose 
del  Cabo,  by  the  Expedition  of  1893.  Mr.  Bryant  tells 
me  that  he  has  often  seen  them  in  the  waters  near  the 
shore. 

Chelonia  agassizii  Dum.  &  Boc. 

Chelonia  agassizii. 

(1870,  Dumeril  et  Bocourt,  Miss.  Sci.  an  Mex.,  Reptiles,  lelivr., 
p.  26,  pi.  vi.) 

1887,  Cope,  Bull.  U.  S.  Nat.  Mue.,  No.  32,  p.  24. 
Chelonia  virgata. 

1883,  True,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  28. 
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The  green  turtle  has  been  taken  at  Cape  San  Lucaa. 
It  doubtless  occurs  in  many  places  along  the  coast  of  the 
peninsula. 
Chrysemvs  nebulosa,  new  species.    Plates  iv,  v  and  vi. 

PutudetHffl  omala. 

1883,  True.  Bnll.  U.  8.  Nat.  Mas.,  No.  24,  p.  33. 

Diagnosis. — Allied  to  C.  ornaia  (Gray),  but  without 
black  centers  in  the  costal  ocelli,  which  are  much  more 
irregular  and  indistinct  than  in  that  form.  The  markings 
on  the  head,  neck,  and  limbs,  are  much  coarser,  and  the 
longitudinal  lines  less  numerous.  There  are  four  yellow 
rays  on  the  upper  surface  of  the  arm,  instead  of  eleven. 

Type. — Cal.  Acad.  Sci.  No.  2244,  "  Mainland  abreast 
of  San  Jose  Island,"  Lower  California,*  W.  E.  Bryant. 

Description  of  the  Type.  —  The  neck  is  clove  brown 
with  several  pale  longitudinal  lines  on  each  side.  The 
highest  one  of  these  ends  on  the  temple  ia  a  large  oval 
spot  of  the  same  color.  The  lowest  and  largest  is  con- 
tinued forward  across  the  middle  of  the  lower  eyelid, 
giving  off,  at  the  lower  edge  of  the  inferior  maxillary 
bone,  a  branch  which,  continuing  forward,  crosses  to  the 
upper  jaw,  runs  past  the  anterior  edge  of  the  orbit,  turns 
forward  at  a  right  angle,  and  terminates  at  the  nostril. 
The  five  similar  lines  on  the  nape  are  continued  forward 
over  the  top  of  the  head,  and,  besides  being  more  or  less 
undulating,  give  rise  to  several  short  transverse  branches. 
There  are  six  longitudinal  yellow  rays  on  the  forearm; 
one  on  each  edge  and  two  on  each  surface.  Greenish 
yellow  lines  traverse  the  backs  of  the  five  fingers  and 
four  perfect  toes.  The  vertebrals  sometimes  show  black 
spots.  All  the  marginals  are  ornamented  with  black 
ocelli.     The  plastron   is   marked  with  large  longitudinal 

'  ^[^.  Hiyniit  iiitoriiis  me  tbiit  llic  e^cict  Incnlity  i*  Lob  Dolores,  L.  C, 
mikI  lliiit  Su.  -^J-l.'>  WHS  iiku  tiik«u  llicrc. 
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seal  brown  blotches,  not  at  all  like  the  double  lines  on 
this  region  in  C  ornaia. 

Length  of  carapace  80  mm.    Its  greatest  width  63  mm. 

A  carapace  (No.  2246)  283  mm.  in  length  is  much  less 
distinctly  marked  than  the  type,  but  has  a  rather  indis- 
tinct black-centered  ocellus  on  each  of  the  last  pair  of 
costal  scutes.  Another  (No.  2247)  273  mm.  long  shows 
no  trace  of  these  ocelli,  nor  are  they  visible  in  the  other 
alcoholic  specimen  (No.  2245),  the  carapace  of  which 
measures  194  mm. 

List  of  Specimens  of  Chrysemys  nehuloaa. 


Cal.  Aoad.  Soi.  No. 

Locality. 

Date. 

Collector. 

?244 
2245 

Lower  California/  abreast 

of  San  JosS  Island. 
No  data. • 

W.E.Bryant. 

2246 

"    t 

2247 

San  Jos^  del  Cabo,  L.  C. 

QustaT  Eisen. 

Phyllodactylus  tuberculosus  Wieg. 

PhyllodactyluB  tuberculosus. 

*•  (1835,  Wiegmann,  Acta.  Aoad.  CaBs.  Leop.  Carol.,  xvii,  1,  p.  241, 

pi.  xviii,  fig.  2.)" 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No,  32,  p.  28.) 

Phyllodojctylus  xanti. 

1863,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  102. 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 
(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  50,  93.) 
1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  73. 
(1884,  S.  Garman,  Bull.  Essex  Inst.,  xvi,  1,  p.  12.) 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  98.) 

The  writer  has  not  seen  this  species,  which  has  been 
recorded  from  Cape  San  Lucas  and  La  Paz. 


*  From  Los  Dolores,  by  W.  E.  Bryant,  fide  Bryant,  from  memory, 
t  From  Aguft  Caliente,  by  W.  E.  Bryant,  fide  Bryant,  from  memory. 
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Phyllodactylus  unctus (Cope). 

Diplodaetjflii»  unetu^. 

1863,  Cope,  Proe.  Ac.  N«t.  8ci.  Phila.,  p.  102. 
(1866,  Cope,  Proc.  Ao.  Nat.  Sci.  Phils.,  p.  312.) 
(I6T6,  Cope,  Bull.  U.  6.  Nat.  Mob.,  No.  I,  pp.  50,  93.) 
1S77,  Streets,  Bull.  O.  B.  Nat.  Mna.,  No.  7,  p.  35. 
18S3t  Yurow.  Ball.  U.  S.  Nat.  Mas.,  No.  24,  p.  73. 
(18S4,  B.  (lanDBD,  Ball.  Esmi  Inst.,  xvi,  1,  p.  12.) 
(18S7,  BddiDg,  Weat  Am.  Scientist,  iii,  31,  p.  98.) 
Pkyltodaelglui  ttncdi*. 

11873,  Booonrt,  UiBs.  Bci.  an  Mei.,  Reptiles,  2>  Uti.,  p.  43.) 
{1SS5,  BoDleuser,  Cat.  Lizards  Brit.  Has.,  I,  p.  H.) 
(1887,  Cope,  Bull.  U.  8.  Nat.  Mob.,  No.  32.  p.  28.} 
(16B0,  TowDsend,  Proc.  U.  8.  Nat.  Mas.,  liii,  p.  144. 
Description  of  No.  886. — The  head  is  much  longer 
than  hroad.  The  rounded  snout  is  longer  than  the  dis- 
tance between  the  eye  and  the  ear  opening.  The  lips  are 
very  prominent.  The  ear  opening  is  a  narrow  slit,  about 
the  length  of  the  pupil,  and  has  a  slight  denticulation  pos- 
teriorly. The  scales  on  the  eyelids  form  a  rather  con- 
spicuous comb.  The  slender  digits  are  covered  below 
with  a  series  of  transverse  lamella,  terminated  by  two 
large  plates  which  are  somewhat  rounded  and  wider  dis- 
tally  than  proximally.  The  nostril  is  pierced  between 
the  rostral,  first  labial,  and  three  nasals,  the  upper  of 
which  is  in  contact  with  its  fellow  of  the  opposite  side. 
There  are  seven  upper  and  six  lower  labials.:  the  last  of 
each,  under  the  pupil,  is  very  small.  The  two  plates  be- 
hind the  large  pentagonal  mental  are  followed  by  several 
about  the  size  of  the  dorsals,  which  are  in  turn  gradually 
replaced  by  the  small  flat  gulars.  The  back  and  limbs 
are  covered  with  smooth,  flat,  rounded,  equal  sized  scales, 
without  tubercles  or  granules.  The  muzzle  has  convex 
plates,  smaller  than  the  dorsals,  but  larger  than  those  on 
the  occiput,  which  are  also  convex.  The  lower  surfaces 
are  covered  with  smooth  tlat  scales,  larger  than  those  on 
the  back.     The  conical  tail  is  slightly  flattened  at  its  base, 
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has  large  plates  below,  and  is  covered  elsewhere  with 
smooth  flat  scales  which  are  somewhat  larger  than  those 
on  the  back. 

Variation, — There  is  great  variation  in  the  ground  color 
of  the  head  and  back.  In  some  specimens  it  is  pale  gray 
or  creamy  white,  while  in  others  the  prevailing  tint  is  a 
dark  seal  brown.  There  are,  however,  some  fairly  con- 
stant markings,  brighter  in  young  than  in  old  individuals, 
but  apparently  subject  like  the  ground  color,  though  to  a 
less  extent,  to  modification  in  accordance  with  the  amount 
of  light,  or  perhaps  in  obedience  to  the  will  of  the  animal. 
These  markings  are  of  a  deeper  seal  brown  than  the 
ground  color  of  the  darkest  individuals.  A  line  originates 
on  the  second  labial  plate,  and,  passing  through  the  eye 
and  the  upper  end  of  the  ear  opening,  runs  for  some  dis- 
tance along  the  neck.  The  upper  surface  of  the  head  is 
blotched  and  spotted,  as  are  also  the  limbs.  The  tail  has 
about  nine  cross-bars  on  its  upper  surface.  All  the  lower 
surfaces  are  creamy  white,  slightly  tinged  with  brown  in 
the  darkest  specimens.  The  scales  are  everywhere  mi- 
nutely punctulated  with  dark  brown. 


Length  to  anuH.  . 

Tail 

Hind  limb 

Fore  limb 

Head  to  ear   

Snout  to  orbit 

Diameter  of  orbit 


mm. 

mm. 

mm. 

mm. 

45 

46 

35 

42 

48* 

40* 

31* 

1 

— 

18 

18 

15 

17 

15 

15 

11 

14 

12 

12 

10 

10^ 

5 

5J 

4 

H 

1    -^i 

3 

3 

3 

Phyllodactylus  unctus  has  been  previously  recorded 
from  Cape  San  Lucas  (the  type  locality),  by  Mr.  Xantus; 
from  Triunfo,  by  Dr.  Streets;  and  from  La  Paz,  by 
Messrs.  Belding  and  Townsend. 


*  Re  prod  need. 


CALIFORNIA    ACADEMY    OF    SCIENCES, 
Lial  of  Sptcimau  qf  PhyUodatlylm  Hnc(H(. 


Cal.  Ac»d. 

8oi.  No. 

Looslity. 

Date. 

CoUeotoT. 

867 

Ban  JoBf  del  Cabo,  L.  C. 

Ool.,  1883. 

OoBlav  Eisei., 

8S5 
803 

San  Jo8P  del  Cabo,  L.  C, 

Jan.25,  18B3 

Gastav  Eiscii. 

1182 

Miraflorea,  L.  C. 

Sept.,  18M.  JEiBeiiaudVnslil, 

1663 
1660 

Su  Jose  del  Cabo.  L.  C. 

!20i 

to 

2207 

Lower  CalilorDia. 

CTENOSAURA    HEMILOPHA  CopC. 

Iguana  aranthura. 

'■  1830,  Bbinvitle.  Mouv.  i.an.  Mui.,  iv,  p.  S88,  pi,  xxiv. 

C'j/clura  aeanthwra, 

1837.  Dumeril  et  Bibron,  ETp^oIogie  Gt^nerale,  iv,  p.  2i 
(1883,  Yarrow,  Bnll.  U,  S.  Nal.  Mni..  No.  24.  p.  71.) 
(1887,  Beldiiig,  West  Am.  BcieotUt.  iii.  24.  p.  98.) 

Clenotaurn. 

1895.  Bnird,  Prop.  Ac.  Nat.  Sci.  Phila.,  p.  300. 

Cynlnra  (CltHOnaiira)  htmilopha. 

1863,  Cope.  Proo.  Ac.  Nat.  Sci.  Phila.,  p.  105. 
(Ib75,  Cope,  Ball.  U.  S.  Nat.  Mn».,  No.  1,  pp.  50,  93.) 
1883.  Yarrow.  Bull.U.  9.  Nat,  Via*..  No.  24.  p.  71. 
(1884,  S.  Garmau,  Bnlt.  Eeeex  Inat..  xvi,  ],  p.  19.} 
(1887.  Beldiug,  West  Am.  Scientiet,  iii,  24,  p,  08,) 

Clenoeaura  ueanlhura. 

1874,  Bocourt,  Miss.  Sci.  an  Uei.,  Rsptilcs.  p.  13S. 

Cyctura  Ure,. 

(1883,  Yarrow,  Bull.  U.  8.  Nat.  Mas.,  No.  24,  p.  71.) 

CUno»a»ra  humilopha. 

(1866.  Cope.  Proe.  Ae.'Nat.  Sci.  Phila.,  p.  312.) 
1885,  Boiileuger,  Cat.  LiianlB  Brit.  Mus..  ii,  p.  197. 
{1886,  Cope,  Proc.  Am.  Philos.Soc..  xxiii,  p.  266.) 
(1887,  Cope.  Bnll.  D,  8.  Nat,  Mus.,  No.  32.  p.  33.) 

Description  of  No.  463. — The   body  is   considerably 


compressed.  The  tail  is  conical  except  at  its  base,  where 
it  is  almost  square  in  section.  The  limbs  and  head  are 
large,  the  latter  sharply  triangular  and  with  flattened  top 
and  almost  vertical  sides.  The  large  nostril  is  in  a  round 
plate,  whose  posterior  edge  is  nearer  to  the  orbit  than  to 
the  end  of  the  snout.  The  rostral  and  symphysial  plates 
are  very  broad  and  low.  There  are  ten  labials.  There 
is  a  very  large  plate  below  the  eye,  and  a  series  of  large 
Buperciliaries.  The  entire  top  and  sides  ol  the  head  are 
covered  with  small  irregularly  hexagonal  plates,  which 
are  convex,  except  on  the  snout  and  lores.  The  verj' 
large  ear  opening  is  almost  vertical  and  without  dentJcu- 
lation.  Several  series  of  large  sublabial  plates  pass 
gradually  into  the  gulars.  The  dorsal  crest  begins  some 
distance  behind  the  shielded  part  of  the  head,  is  composed 
o!  high  spines  on  the  nape,  and  gradually  diminishes  in 
height  posteriorly.  It  is  continued  on  the  middle  third  of 
the  vertebral  line  as  a  seriesof  enlarged  flat  plates,  but  is 
nol  traceable  on  the  posterior  third.  The  back  and  sides 
are  covered  with  small,  smooth,  subquadrate  scales,  which 
pass  gradually  into  the  larger  ventrals.  The  gular  regions 
are  covered  with  smooth  scales  which  become  gradually 
larger  posteriorly.  The  smallest  gulars  are  larger  than 
Ihe  dorsals,  the  largest  are  smaller  than  the  ventrals.  The 
scales  on  the  limbs  are  all  smooth.  The  tail  bears  whorls 
of  spinose  scales.  The  first  three  of  these  whorls  are 
separated  from  one  another  by  three  series  of  smaller 
smooth  scales;  the  fourth,  fifth  and  sixth  spiny  whorls 
are  each  preceded  by  two  series  of  smooth  scales,  and 
the  more  distal  whorls  by  single  series  which  gradually 
become  spinose. 

The  top  and  sides  of  the  head  are  dull  pea  green.  The 
back,  sides,  and  hind  limbs  are  pale  straw  color,  heavily 
washed  with  pale  olive,  and  spotted  and  reticulated  with 


f  seal  brown  and  black.     There  are  five  black  blotches  on 
the  vertebral  line,  separated  by  areas  paler  than  the  gen- 
eral  tint.      The    first  of    these   black   markings   is    very 
small;    the   second   is   broader  than  long:   the  third  and 
fourth    are   very   large    and   faintly  continuous   with  the 
blackish  brown  of  the  ventral  surfaces;  the  fifth  is  almost 
confined  to  the  enlarged  medial  scales.     There  are  two 
longitudinal  black  blotches  on  the  side  of  the  neck,  and 
two  corresponding  lines  on  the  temple.     The  chin,  gular 
I   region,  chest,  and  forelimbs,  are  blackish   brown.     The 
■tail   has   a   ground   color   of   straw  yellow   clouded  with 
lolive,  but  is  dull  pea  green  on  the  spines,  and  barred  with 
I  seal  brown  terminally. 

Snout  to  vent  224  mm.  Snout  to  ear  53  ram.  Hind 
llimb  139  mm.  Snout  to  edge  of  fold  76  mm.  Fore 
I'limb  84  mm.      Highest  dorsal  spines  9  mm. 

Varialion. — The  youngest  individuals  (58  to  76  mm. 
from  snout  to  vent)  are  bright  terre-verte  green  above, 
except  on  the  tail  which  has  broad  rings  of  dark  otive 
separated  by  narrow  ones  of  broccoli  brown.  There  are 
very  faint  indications  of  dark  vertebral  bars.  The  lower 
■  parts  are  yellowish  white  tinged  with  green.  As  the 
P  animals  increase  in  size,  the  green  gradually  disappears 
and  the  dark  markings  increase  in  size  and  number  until 
the  adult  coloration  is  assumed.  The  number  of  femoral 
pores  ranges  from  four  to  eight.  The  dorsal  crest  seems 
to  be  higher  in  the  males  than  in  the  females,  but  is  never 
continued  on  the  posterior  part  of  the  back. 

This  .species  was  collected  by  Botta  in  "California." 
Xantus  secured  it  at  at  Cape  San  Lucas,  the  type  locality. 
Mr.  Belding  found  it  at  La  Paz. 
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LUt  of  Specimens  of  CUnosaura  hemilopha. 


da.  Acad. 
Bd.  No. 

Looality. 

Date. 
Mar.,  1892. 

GoUeotor. 

463 

to 

466 

San  JoB^  del  Gabo,  L.  C. 

Gustav  Eisen. 

703 

Miiaflores,  L.  G. 

Oct.,  1890. 

W.  E.  Bryant. 

704 

(< 

<. 

(« 

709 

San  JosS  del  Gabo,  L.  G. 

Oct.  10, 1890 

i« 

718 

i( 

Sept.  17, 1890 

<« 

744 

Agaa  Gallon te,  L.  G. 

Oct.,  1890. 

ti 

830 

to 

833 

San  Jo8^  del  Gabo,  L.  G. 

1 

Sept.,  1893. 

Gustav  Eisen. 

860 
to 
1    856 

•( 

Oct.,  1893. 

868    " 

1* 

Nov.,  1893. 

859 

IC 

(( 

871 

•  « 

(« 

872 

(• 

• 

985 

Pescadefo,  L.C. 

Sept.,  1893. 

991 
to 
905 

Miraflores,  L.  G. 

1 1 

998 

to 

1095 

(t 

1 

Sept.,  1894.    EisenandVaslit. 

1 

1389 

Sierra  San  Lazaro,  L.  G. 

t  ( 

(< 

1620 

to 

1628 

San  Jos^  del  Gabo,  L.  G. 

<< 

i( 

2240 

1 1 

Mar.,  1892. 

W.E.Bryant. 

9» 
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DiPSOSAURL'S    DORSALIS  (B.  &  G.) 

CrvlapAiftmt  i»r»alu. 

(I8SZ.  Bkiid  Mkd  Ciirard,  Pnic.  Ae.  X>t.  Sci.  Philm..  p.  13C.) 
Diptvaumi  dormlit. 

ISSSl  Bun),  PiDc.  Ac.  K«t.  Sci.  PhUa.,  p.  29>. 
(1866,  Co^.  Pioe.  Ac.  Nat.  Sci.  Phila^  p.  313.) 
(1875.  Cop*,  BdU.  U.  S.  Nat.  Mni.,  No.  I,  p.  48.) 
{ISSO,  Lockington,  Am.  Nat.,  ut,  p.  S95.) 
188S,  TaiTo».  BuU.  U.  S.  Nat.  Mus.,  So.  21.  p.  54. 
(ISSS^  Bovkngn.  Cat.  Luaidi  Biit.  Mm.,  ii,  p.  !0I.> 
(18S;.  Copa.  BnU.  T.  S.  Nat.  Mas..  No.  S3,  pl  34.) 
(18S7,  Balding.  Woat  Am.  ScMntiat.  iii,  24,  p.  97.) 
ISaa,  Towii*«D<I.  Pioc.  C.  S.  Nat.  Mn*..  p.  144. 
(1883,  St«JQ«g»T.  N.  A.  Fauna.  No.  7.  p.  164.) 
Specimens  o£  thb  lizard  from  the  "Cap«  Region"  show 
a  tendency  to  have  but  one   row  oi  scales  between  the 
rostral  and  nasal  plates,  while  those  from  northern  Lower 
California  and  California  more  frequently  have  two  rows. 
The  foIlo«-tng  table,  based  upon  two  hundred  aod  thirtt-- 
one  specimens  shows  this  quite  plainly:* 


Niuab«roI  »«aU iu«8 b«t«e«ii  ivalial  and  nodal      3~3 

Sorthem  spevimcns 19 

Specimeus  fium  the  "  Cap*  B«gion  " 14 


This  appears  to  be  the  only  difference,  and  is  not  con- 
stant enough  to  warrant  recognition  by  name. 

The  species  has  been  recorded  from  Cape  San  Lucas 
I  .Vanitti  K  l^^  Paz  fBelJing).  and  San  Luis  Gooxales 
Bav  /  To-^-nsend  K  in  Lower  California. 


'  Dr.  LeoahiirJ  Sle, 
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List  of  Specimens  of  Dipsosaurus  dorsalisi 


Cal.  Acad. 
8oi.  No. 

Locality. 

Date. 

Collector. 

467 

San  Jo8^  del  Cabo,  L.  G. 

Mar.,  1892. 

Gustav  Eisen. 

468 

«( 

(1 

It 

613 

(t 

Sept.  18, 1890 

W.  E.  Bryant. 

640 

Biagdalena  Island,  L.  G. 

Mar.,   1889. 

f « 

644 

Comondu  to  San  Qnintin.L.C. 

Apnl,  1889. 

t« 

710 

to 

713 

San  Jos^  del  Cabo,  L.  C. 

Sept.  1,  1890 

t« 

716 

i( 

Sept.  9,  1890 

<i 

717 

(( 

Sept.  1,  1890 

«« 

827 

to 

829 

It 

Sept.,  1893. 

Gustav  Eisen. 

875 

«( 

Aug.,  1893. 

<« 

1180 

Miraflores,  L.  C. 

Sept.,  1894. 

Eisen  and  Vaslit. 

1181 

at 

(i 

«« 

1847 

to 

2011 

San  Jos^  del  Cabo,  L.  C. 

<  t 

II 

67 

Lower  Galifomia. 

W.  J.  Fisher. 

Crotaphytus  copeii  Yarrow? 

Crotaphytus  copeii. 

1882,  Yarrow,  Pioc.  U.  S.  Nat.  Mus.,  p.  441. 

(1883,  Yarrow,  Bull.  U.  S.  Nat.  Miis.,  No.  24,  p.  53.) 

(1890,  Stejneger,  N.  A.  Fauna,  No.  3,  p.  105.) 
Crotaphytus  copii. 

(1884,  8.  Garman,  Bull.  Essex  Inst.,  xvi,  1,  p.  16.) 
Crotaphytus  copei. 

(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  45.) 

(1887,  Belding,  West  Am.  Scieutist,  iii,  24,  p.  97.) 

Description  of  No,  6j8, — The  head  is  large  and  con- 
siderably depressed.  The  large  nostril  is  much  nearer 
to  the  end  of  the  snout  than  to  the  orbit.  The  ear  open- 
ing is  very  large,  oblique,  and  with  an  anterior  denticula- 
tion  of  small  scales.     The  scales  on  the  upper  surface  of 
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the  head  are  very  small;  largest  on  the  middle  third  of 
its  length,  smallest  on  the  supraocular  region.  There 
are  twelve  superior  and  twelve  inferior  labials  to  below 
the  middle  of  the  eye.     All  the  labials   are  rectangular, 

I  of  about  equal  width,  and  longer  than  wide.  There  are 
several  series  of  enlarged  sublabials,  which  pass  gradually 
into  the  granular  gulars.  The  strong  gular  fold  is  c 
ered  centrally  with  larger,  pointed,  imbricate,  scales,  but 
has  very  small  granular  ones  at  its  edge.  The  back  is 
covered  with  small,  smooth,  weakly  pointed,  subgranular 

I  scales.  There  is  a  strong  fold  along  each  side  of  the 
body  between  the  limbs,  and  several  irregular  folds  on 
the  neck.  The  chest  and  belly  are  covered  with  smooth 
flat  scales.  The  weakly  keeled  scales  on  the  tail  are 
smaller  than  the  ventrals.  There  are  twenty  femoral 
pores  on  each  side.     Male,  with  enlarged  postanals. 

The  general  ground  color  is  pale  hair  brown,  changing 
to  broccoli  brown  centrally,  finely  dotted  with  white  and 
cream-buff,  and  with  small  spots  of  very  dark  sepia  which 
increase  slightly  in  size  medially  and  posteriorly.  There 
are  two  faint  pale  clay-colored  cross-bars  on  the  back 
above  the  hind  limbs,  and  several  similar  ones  on  the 
basal  portion  of  the  tail.  Between  these  bars  are  pairs 
of  rather  large  dark  sepia  spots,  each  with  a  small  cream- 
colored  center.  The  tail  has  brown  rings  separated  by 
narrower  pale  cream-colored  ones.  The  chest  and  belly 
are  whitish,  more  or  less  flecked  with  alate.  The  throat  has 
longitudinal  olive-gray  bands  and  blotches  on  a  pale  cream- 
colored  ground, 

L         Snout  to  vent  119  mm.     Tail  240  mm.     Snout  to  edge 

Z    of  fold  40  mm.     Snout  to  anterior  edge  of  ear  28  ram. 

I  Fore  limb  46  mm.     Hind  limb  89  mm. 

B       This  species  has  been  known  from   a  single  specimen, 

■  secured  at  La  Paz,  by  Mr.  L.  Belding. 
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LUi  of  Specimens  of  Crolaphytua  copeii  f 


Gal.  Acad. 
Soi.  No. 


637 
638 


Locality. 


Magdalena  Island. 


Mar.,  1889. 


<i 


t( 


Collector. 


W.  E.  Bryant. 


ti 


Callisaurus  draconoides  Blain. 

Callisaurua  draconoides. 

"  1835,  Blainville,  Nouv.  Ann.  Mus.,  iv,  p.  286,  pi.  xxiv,  fig.  2." 

1837,  DnmSril  et  Bibron,  Erp^tologie  G^nerale,  iy,  p.  326. 

(1845,  Gray,  Gat.  Lizards  Brit.  Mus.,  p.  227.) 

1874,  Bocourt,  Miss.  Sci.  auMex.,  Reptiles,  3^  livr.,  p.  158,  pi.  xvii 
bis.,  figs.  10-lOb. 

(1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  171.) 
Callisaurus  ventralis. 

1859,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  299. 
Callisaurus  dracontoides. 

(1866,  Gope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 

(1887,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  38.) 
Callisaurus  dracontoides  dracontoides. 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  47,  93.) 

1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  50. 

(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  97.) 

The  head  is  broad  and  low.  The  snout  is  rounded 
when  viewed  from  above,  but  sharply  pointed  when  seen 
in  profile.  The  nostrils  are  large  and  superior.  There 
is  a  strongly  marked  canthus  rostralis.  The  very  large 
interparietal  plate  is  broader  than  long.  There  are  two 
or  three  series  of  enlarged  supraoculars.  The  other  head 
plates  are  small  and  irregular,  largest  on  the  frontal  and 
prefontal  regions,  everywhere  very  flat  and  smooth.  There 
is  a  very  long  suborbital.  The  eyelids  are  heavily  fringed. 
The  labials  are  low,  but  long,  imbricate,  and  projecting 
laterally.  The  infralabials  are  bordered  below  by  from 
one  to  three  series  of  large  sublabials.  The  gulars  are 
granular,  smooth,  and,  except  on  the  central  part  of  the 
region,    longer  than   wide.      The  gular  fold  is   covered 
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with   imbricate   scales,   largest  at  its   edge.      The    back 
and  sides  are  covered  with  small  flattened  granules,  which 
pass  gradually  into  the  much  larger  smooth  ventrals.     A 
strong  fold  extends   along  each   side  between  the  limbs. 
The  tail  is  of  medium  length,  and  considerably  depressed 
at  its  base.     The  limbs  are  very  long  and  slender.     The 
number  of  femoral  pores  varies  from  twelve  to  eighteen. 
The  males  have  enlarged  postanal  plates. 

litamiTcmtnlK  of  the.  larj/f't  tpenmetu  in  mm. 
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Head  (o  poxlerior  edge  o(  ioterparietnl 

Hind  limb 

Fore  limb 

There  is  so  much  variation  in  color  that  no  exact  de- 
scription can  be  given.     The  males  are   grayish  above, 
tinted  with  primrose  yellow  and  ochraceous  buff  on  sides. 
and  thickly  spotted  with  pale  yellow  or  white.     Two  se- 
ries of   brown   blotches  on  the  back   are  united  on  the 
upper  surface  of  the  tail  to  form  undulate  brown  cross- 
bands.     The  lower  surface  of  the  tail  is  white,  crossed 
by  from  six  to  eight  black  bars  which  correspond  in  po- 
sition to,  and  are  often  united  with,  the  brown  bands  of 
its  upper  surface.     The  chin  and  throat  are  marked  with 
numerous   oblique   dusky  lines.     The  latter  has  a  large 
half-concealed  patch  of  red.     A  large  blue  or  green  area 
along  each  side  is  crossed  by  two  almost  vertical  black 
blotches,  behind  which  is  a  small  round  black  spot.     The 
limbs  are  crossed  by  bands  of  dusky.     The  females  have 
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the  larger  markings  on  the  upper  surfaces  more  distinct 
than  the  males,  lack  the  lateral  blue  blotch  and  posterior 
black  spot  of  the  males,  and  have  a  large  bright  cadmium 
orange  spot  behind  the  axilla. 

This  species  was  first  described  from  a  specimen  col- 
lected by  Botta  in  "California. "  It  was  afterwards  found 
by  Mr.  Xantus  at  Cape  San  Lucas,  and  by  Mr.  Belding 
at  La  Paz. 

List  of  apecimena  of  Callisaurua  draconoides. 


Gal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

605 

San  Jose  del  Cabo,  L.  C. 

Sept.  3,  1890 

W.  E.  Bryant. 

729 

(t 

Sept.  16, 1890 

730 

(( 

• 

1 1 

732 

to 

735 

K 

Sept.  1,  1890 

t( 

739 

(( 

Sept.  2,  1890' 

740 

«< 

<  ( 

(< 

754 

(< 

i( 

t( 

894 

it 

Sept.,    1893 

Gustav  Eisen. 

1400 

to 

1403 

Sierra  San  Lazaro,  L.  C. 

Sept.,    1894 

EisenandVaslit. 

1750 

to 

1846 

San  Jose  del  Cubo,  L.  C. 

(< 

.  ( 

2212 

to 

2237 

• 

1892 

W.   E.  Bryant. 

2195 

.( 

Mar.,    1892 

1 

Callisaurus  ventralis  (Hallow.) 

Homalosaurus  ventralis. 

(1852,  Hallowell,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  179.) 

Callisaurus  dracontoides  gahbii. 

(1875,  Cope,  Ball.  U.  S.  Nat.  Mus.,  No.  1,  p.  47.) 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  189.) 
2d  8bb.,  Vol.  V.  {  7  )  May  28,  1896. 
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CaUitaurun  draconloiden. 

1880,  Lookingtoa,  Aw.  Nut.,  p.  295. 
(!188B.  Cope,  Proc.  U,  3.  Sat.  Mii».,  p.  147.} 
18B0,  Towusend,  Proc.  U.  B.  Nat,  Mub.,  p.  144. 
CaUisaurun  rciilratia. 

(1893,  Stejneger,  N.  A.  I'auna,  No.  7,  p.  171.) 

This  more  northern  species  is  quite  distinct  from  C. 

draconoidfs  of  the  "Cape  Region,"  and  may  be  readily 

distinguished  from  it  by  the  following  characters: 

C.  etntralii.  C.  dmconoidrt. 

lATge.  Small. 

Snoal  abort  and  rounded.  Suout  louger  aud  leaa  muiided, 

BapralabiaU    promiuBut   and   »ery     Snpralabiais  ninth  lass  pcomiuent  and 

convex  in  lateral  oullina.  convex. 

Males  with  two  large  oblique  black     Males  with  two  Bmallei  almost  verti- 
blotchee  on  each  side.  cnl  blaok   blolohea.  followed   by  a 

small  blHck  spot. 
No  intergradation  of  the  two  forms  has  yet  been  shown, 
but  two  young  females  from  San  Ignacio,  and  one  from 
Santa  Margarita  Island,  are  more  nearly  like  C.  dracon- 
oides  than  are  any  of  the  other  specimens  of  C.  ventralis, 
suggesting,  but  not  showing,  an  instability  of  character 
farther  to  the  south. 

The  following  measurements  of  C.  venlralis  are  given 
for  comparison  with  those  Of  C  draconoides: 
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This  species  has  been  recorded  from  San  Luis  Gon- 


t 


zales  Bay,  and  Angel  de  la  Guardia  Island.     It  is  com- 
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men  on  the  deserts  of  the  southwestern  United  States, 
and  of  Sonora. 

List  of  apeeimens  of  Calliaavrua  ventrcUia, 


Gal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Gollector. 

624 

to 

627 

£1  Llano  de  Santano,  L.  G. 

April,  1889. 

W.  E.  Bryant. 

628 

San  Ignacio,  L.G. 

(( 

i( 

629 

t( 

t( 

(( 

676 

Santa  Margarita  Island. 

Mar.  5,  1889 

It 

Sauromalus  hispidus  Stejn. 

Sauromalua  aier, 

1877,  Streets,  Bull.  U.  S.  Nat.  Mus.,  No.  7,  p.  36. 

?1883,  Yarrow,  Ball.  U.  S.  Nat.  Mns.,  No.  24,  p.  51. 

(1887,  Cope,  Bull.  U.  S.  Nat.  Mus..  No.  32,  p.  35.) 

?1887,  Belding,  West  Am.  Scientist,  iii,  24,  pp.  96,  97. 

(1890,  Townsend,  Proo.  U.  S.  Nat.  Mus.,  p.  144.) 
Sauromalus  hiapidua. 

1891,  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  p.  409. 

(1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  174.) 

This  species  has  been  found  only  on  Angel  de  la  Guardia 
Island,  Gulf  of  California.  Mr.  Belding  secured  a  Sau- 
romalus on  Espiritu  Santo  Island,  but  it  is  not  known  to 
what  species  it  belongs. 

Uta  thalassina  Cope. 

Wta  thalassina. 

1863,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  104. 
(1864,  Gope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  177.) 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 
(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  48,  93.) 
1883,  Yanow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  54. 
(1884,  S.  Garman,  Bull.  Essex  Inst.,  xvi,  1,  p.  16.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  ,S5.) 
1887,  Belding,  West  Am.  Scientist,  iii,  24,  pp.  96,  98. 
1894,  Stejneger,  Proo.  U.  S.  Nat.  Mus.,  pp.  589,  591. 

Petrosaurus  thalassinns. 

1885,  Bouleuger,  Cut.  Lizards  Brit.  Mus.,  ii,  p.  205. 
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Description  of  No.  14.72. — The  head  is  flattened,  swollen 
at  temples,  and  with  rounded  snout.  The  nostrils  are 
large,  superior,  and  a  tittle  nearer  to  the  end  of  the  snout 
than  to  the  orbit.  The  large  ear  opening  has  a  very  weak 
anterior  denticulation.  The  head  scales  are  smooth,  and 
slightly  convex  anteriorly.  The  frontal  is  transversely 
divided.  The  largest  supraoculars  are  separated  from 
the  frontaU,  frontoparietals,  and  parietals,  by  two  series 
of  small  plates.  The  interparietal  is  very  large.  There 
are  six  superior  and  seven  inferior  labials  to  below  the 
middle  of  the  orbit.  Several  series  of  enlarged  sublabials 
pass  gradually  into  the  granular  gulars  which  are  slightly 
largest  centrally.  The  first  of  the  two  strong  gular  folds 
ends  in  a  large  pouch  at  each  side.  The  second  is  con- 
tinued as  a  flap  in  front  of  each  arm,  and  is  covered  with 
smooth  flat  plates  the  largest  of  which,  at  its  edge,  are 
somewhat  larger  than  the  scales  on  the  chest.  The  back 
and  sides  are  covered  with  small  smooth  round  granules, 
much  larger  medially  than  laterally.  The  tail,  conical  ex- 
cept where  depressed  at  its  base,  is  covered  with  whorls 
of  weakly  keeled  scales,  which  are  a  little  smaller  than 
those  of  the  belly.  The  scales  of  the  chest  and  belly  are 
smooth.  Those  on  the  limbs  have  distinct  keels.  Fem- 
oral pores  17—19. 

Most  of  the  large  specimens  have  lost  their  original 
tails,  and  are  now  provided  with  regrowths.  The  num- 
ber of  femoral  pores  varies  from  fifteen  to  twenty-one. 

There  is  considerable  variation  in  the  intensity,  and 
some  in  the  distribution,  of  color  in  the  large  series  at 
hand,  but  the  general  pattern  is  the  same  in  all  the  spec- 
imens. Very  young  specimens  are  fully  as  brightly  col- 
ored as  older  ones,  and  females  as  brightly  as  males. 
The  largest  specimens,  however,  appear  somewhat  duller 
than  others,  especially  on  the  posterior  part  of  the  back. 
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One  of  the  brightest  individuals,  which  ha^  bieen  in  alco- 
hol  little   more   than  a  month,  may  be  described  thus: 

•  •  • 

On  the  anterior  half  of  the  back  are  three  trahsver'Sc 
bands  of  intense  black,  bordered  posteriorly  by  others  c'f 
olivaceous  yellow.  The  first  of  these  bars  connects  the 
shoulders.  The  second  is  the  shortest  and  narrowest. 
Near  its  anterior  edge  are  two  round  yellow  spots,  about 
half  the  size  of  the  tympanum.  The  third  is  the  largest 
and  best  defined.  It  is  bordered  in  front  by  a  narrow 
band  of  plumbeous,  which  separates  it  from  another  of 
olivaceous  yellow.  The  remaining  space  between  these 
black  bands  is  finely  dotted  and  reticulated  with  black, 
sepia,  and  azure.  The  posterior  half  of  the  back  is  sim- 
ilarly banded,  bilt  the  colors  are  here  so  dull  as  to  appear 
as  if  viewed  through  a  thick  and  discolored  epidermis. 
In  front  of  each  shoulder  is  an  azure  spot  about  the  size 
of  the  tympanum.  Half-way  between  the  upper  edges  of 
these  spots  and  the  tympana  are  smaller  spots  of  the  same 
color,  and  others  may  be  seen  on  the  dorsal  median  line 
of  the  neck.  The  chin  and  gular  regions,  except  a  large 
central  patch  of  greenish  olive  (pale  turquoise  blue  in 
some  specimens),  are  Indian  yellow,  which  color  is  con- 
tinued over  the  sides,  and  faintly  over  the  back  of  the 
neck,  just  in  front  of  the  first  black  dorsal  band.  The 
eyelids  and  a  small  area  surrounding  the  pineal  **eye" 
are  also  yellow.  The  hind  limbs  are  pale  sepia,  with  in- 
dications of  seven  faint  yellowish  crossbars.  The  upper 
surface  of  the  tail  is  bluish,  greenish,  and  brownish, 
crossed  by  twenty-one  broad  dark  olive  or  greenish  olive 
bars.  The  lower  surfaces  of  the  tail,  limbs,  abdomen, 
and  chest,  are  creamy  white,  tinged  on  the  chest  with 
olive -green  and  indian  yellow.  (In  very  young  individ- 
uals there  are  three  transverse  greenish  bars  on  a  yellow 
ground.)     In  the  pouches  at  each  end  of  the  middle  gu- 
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lar  fold  aik  patches  of  flame  scarlet,  bat  close  ( 
tioa^&srs  diat  this  color  is  due  to  the  presence  of  molti- 
p^ce^4ti  minDte  parasites. 

'•^iiree    specimeas    (smallest,    medium,    and    lai^^est) 
'  measure  in  millimeters  as  follows: 

Toul  kngtb lOS  375  .ufl  n^odMiad.) 

SBoaiMTOii S3  130  IM 

Hittdliub 3S  90  K 

FotcHnb as  63  C 

Bmitatai 14  X  M 

WidihofbMd II  SS  3» 

This  beautiful  species  was  onginaUr  described  from 
specimens  collected  by  Mr.  Xaatus  at  Cape  Sao  Lucas. 
Mr.  Belding  found  it  at  PlaWtas,  San  Lazaro,  and  in  the 
\nctoria  Mountains. 


Su  JoM  del  Ckbo.  L.  C.  Sept.  I.  ISM.V.  E.  B 

Su  BuioloKt.  L.  C.  On^   iWO. 


-«;  so... 


I£» 

1452 

I53£         

Uta  repexs.  new  species.     Plates  \zi.  and  v^ui  ligs.  A— e. 

I/sjjr^Lsis. — Ai'iec  to  C.  'ij^iis^^sKJ.  but  with  hind  limb 

duch  shorter,  srio-Jt  shorter  ano  more  rmncate.  and  four 

trinj-.trje  r'.ick  dcrsil  bar*  in  r'ace  of  the  anterior  three 
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Type, — Cal.  Acad.  Sci.  No.  633,  Comondu,  Lower 
California,  W.  E.  Bryant,  April,  1889. 

Description  of  the  Type, — The  head  is  broad,  short,  and 
depressed.  The  snout  is  short  and  truncate.  The  nos- 
trils are  large,  superior,  and  much  nearer  to  the  end  of 
the  snout  than  to  the  orbit.  The  ear  opening  is  large, 
and  has  an  anterior  denticulation  of  three  pointed  scales. 
The  head  scales  are  smooth,  and  slightly  convex  ante- 
riorly. The  rostral  is  very  broad  and  low,  with  a  median 
superior  projection.  The  frontal  is  transversely  divided. 
The  largest  supraoculars  are  separated  from  the  frontals, 
frontoparietals,  and  parietals,  by  two  series  of  small 
plates.  The  interparietal  is  very  large.  There  are  five 
superior  and  seven  inferior  labials  to  below  the  middle  of 
the  eye.  There  are  several  series  of  enlarged  sublabials. 
The  gular  region  is  covered  with  small  granules  which 
are  slightly  largest  centrally.  There  is  a  weak  anterior 
gular  fold  followed  by  a  strong  posterior  fold.  The  latter 
is  covered  with  small  subgranular  plates,  the  largest  of 
which,  on  its  edge,  are  about  equal  in  size  to  the  first 
scales  on  the  chest.  The  back  and  sides  are  covered 
with  round  granules,  which  are  larger  medially  than 
laterally.  The  tail  is  somewhat  depressed  and  expanded 
at  its  base,  and  is  covered  with  whorls  of  small  weakly 
keeled  scales.  The  scales  on  the  anterior  surfaces  of 
the  limbs  are  large  and  weakly  keeled.  The  ventral 
plates  are  larger  than  the  caudals. 

The  color  above  is  dull  grayish  olive,  with  four  distinct 
anterior,  and  three  fainter  posterior,  transverse  black 
bands.  The  tail  is  similarly  barred  with  dusky.  The 
throat  is  brownish  marked  with  blackish  slate  centrally. 
The  chest  and  abdomen  are  white  clouded  with  slate. 
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This  species  is  represented  by  a  single  specimen.  Its 
general  aspect  is  very  much  like  that  of  I/,  thalassina. 
not  at  all  like  U.  mcartisi. 

Uta  stansburiana  B,  and  G. 

Uta  itmiaburiana. 

I (185,1,  Bnird  ft  Oimrd,  Staaabnry'a  Report,  p.  3*5,  pi.  v.  figa.  1-6,) 

^^^^H  1SS9,  Baird,  Proo.  Au.  Nat.  Sci.  Fhilu.,  p.  290. 

^^^^H  (1864,  Cape,  Proc.  Ac.  Nut.  Sci.  PhilR.,  p.  177.) 

^^^^H  {1866.  Cope.  Proc.  Ao.  Nat.  Sci.  Phila.,  p.  312.) 

^^^^H  (IS75,  Cope,  Ball.  D.  S.  Nat.  Mas.,  No.  1,  p. 48.) 

^^^^H  1677,  Streets,  Bnll.  U.  S.  Nat.  Mns.,  No.  7,  p.  37. 

^^^^H  ISao,  Luckington,  Am.  Nat.,  p.2W>. 

^^^^P  (1885,  Bonlenger,  Cnt.  Lizards  Brit.  Una.,  ii,  p.  211.) 

^^^^  (1887,  Cope,  Bnll.  U.  S.  Nat.  Mna.,  No.  .32,  p.  35.) 

^  (18S7,  Beldiiig,  West  Am.  Scientist,  iii,  24,  p.  98.) 

H  (1880,  Cope,  Proc.  U.  S.  Nat.  Mns.,  I8&9,  p.  147.) 

^ Ula  clegana. 

^^^^M  '1882,  YntTow,  Proc.  U.  S.  Nat.  Muh.,  p.  442. 

^^^^H  (1883,  YArrow.  Bull.  U.  S.  Nut.  Mub.,  No.  24.  p.  55.) 

^^^^B  {188S.  Boulenger.  Cat.  Lizards  Brit.  Mus.,  ii,  p.  211.) 

^^^^*  |1887,  Balding,  Want  Am.  Soieatist,  iii,  24.  p.  88.) 

V  1890,  Towuaend,  Proc.  D.  S.  Nat.  Mns.,  p.  144. 

H  Uta  nchoiti. 

H  [1883.  Yarrow,  Ball.  IT.  fi.  Nat.  Uub.,  No.  24,  p.  5.5  (part,)! 

■  (1887,  Beldiag,  West  Am.  ScieatiBt,  iii,  24,  p.  98.| 

L^'""' 
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character,  which  will  separate  Lower  Californian  speci- 
mens of  this  form  from  specimens  collected  in  California 
and  Arizona.  Dr.  Yarrow  gives  no  character  which  will 
separate  them,  and,  in  his  Check  List,  refers  specimens 
from  the  Cape  Region  to  U.  stansburiana  and  U.  elegans 
indifferently. 

Two  specimens  from  Espiritu  Santo  Island  do  not  seem 
to  differ  from  those  collected  on  the  peninsula. 

Uta  stansburiana  was  first  described  from  the  valley  of 
the  Great  Salt  Lake,  Utah.  Uta  elegans  was  established 
upon  specimens  collected  by  Mr.  Belding  at  La  Paz. 
Dr.  Streets  found  the  species  on  Cerros  Island;  and  Mr. 
Townsend  at  San  Luis  Gonzales  Bay,  San  Bartolome 
Bay,  and  on  Carmen  Island  in  the  Gulf  of  California. 
Mr.  Xantus  found  it  at  Cape  San  Lucas. 

List  of  apecimens  of  Uta  stansburiana. 


Gal.  Acad. 
Sci.  No. 


438 

439 

487 

to 

491 

581 

582 

585 

588 

594 

599 

632 

643 

1700 

to 
1721 


Locality. 


Espiritu  Santo  Island. 


San  Jose  del  Cabo,  L.  C. 


Date. 


April,   1892 


Mar.  10,  1892 


Guadalupe  to  Colnett,  L.  C.     Apr.28,  1893 
Valladares,  L.  C.  May  29,  1893 

SanTomastoGuadalupe,L.C.   Apr.27,  1893 


<  ( 


Guadalupe  to  Colnett,   L.  C.     Apr.28,  1893 
Comondu  toSau  Quiutin,L.C.   April,    1889 


San  Jose  del  Cabo,  L.  C. 


Sept.,    1894 


Collector. 


W.  E.    Bryant. 


A.   W.  Anthony. 


W.   E.  Bryant. 


(( 


Eisen  andVaslit. 
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Uta  FAI.MERI  Stejn.                                                                ^V 

Ula  pnlmf-Ti.                                                                                                                   *     ^ 

IS90,  SCejueger,  N.  A.  Fauun,  No.  3,  p.  lOtJ.                                                     '| 

Under  this  name,  Dr.  Stejneger  has  described  a  Uta           ' 

from  San  Pietro  Martir  Island,  Gulf  of  California.     The           \ 

species  belongs  to  the  U.  stanshmiima  group.                                 i 

Uta  microscutata  Van  D.     Plates  viii,  figs,  f,  g,  and  ix. 

Uta  miCTOacutaln.. 

ISM,  Van  Deiibnrgh.  Free.  Cal.  Aoad.  Sci.,  Ser.  ii,  Vol.  it.  Part  1,              i 
p.  29S.                                                                                                                1 
Two  specimens  from  San   Jose  Island,  in  the  Gulf  of 
California,  have  been  compared  with   the   type  from  San 
Pedro  Martir  Mountain,  Lower  California.      They  differ 
only  in  having  the  bluish  white  dots  on  the   ventral  sur- 
faces more  numerous,  and  the  femoral   pores  eleven  and 
twelve  respectively.     One   is  somewhat   larger   than  the           j 
type,  being  119  mm.  in  total  length.      A  third  specimen.           | 
labeled  Comondu  to  San  Quintin,  is  also  identical  with          i 
the  type. 

LUl  0/  tpeeimau  df  Uta  titicrweatata. 

CbI.  Acad. 
Sci.  No. 

Locality. 

Date.              OoUector.                  ' 

1 

M3 
434 
631 

San   JoBf   lelnud,    L.   C. 
Comondu  to  San  Quiuliu.L.C. 

April,  1892.     W.   E.   Bryant. 

1 

Uta  nigricauda  Cope. 

Uta  OT^iata. 

1859,  BairU,  Ptod.  Ac.  Nal.  Sd.Phila.,  p.  299. 

[ISSa.  Yarrow,  Bull.  U.  H.  Nat.  Mub..  No.  24,  p.  57  (psH).] 

(1887,  Beldiug,  West  Am.  Scientist,  iii,  24,  p.  98.) 

Uta  nigrifaa.ta. 

1864,  Cope,  Proo.  Ac.  Nat.  Sui.  Phita.,  p.  176, 
(1866.  Cope,  Proc.  Ac  Nat.  Sci..  PhiU..  p.  312.) 
(1875,  Cope,  Boll.  U.  S.  Nat.  Mas.,  No.  I,  pp.  «,  93.) 
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1883,  Yarrow,  BuU.  U.  8.  Nat.  Mna.,  No.  24,  p.  55.) 
(1884,  8.  Garxnan,  Bull.  Essex  Inst.,  xvi,  1,  p.  16.) 
1885,  Bonlenger,  Gat.  Lizards  Brit.  Mns.,  ii,  p.  212. 
(1887,  Cope,  BuU.  U.  8.  Nat.  Mus.,  No.  32,  p.  35.) 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  98.) 

There  is  a  very  great  amount  of  variation  in  the  size, 
shape,  and  number  of  the  head  plates,  even  the  frontal 
being  sometimes  divided  transversely.  The  largest  dorsal 
scales  are  along  the  median  line.  They  are  replaced, 
sometimes  gradually  and  sometimes  abruptly,  by  granules 
on  the  sides.  Seventeen  to  twenty-four  of  the  largest 
dorsals  are  equal  to  the  length  of  the  head  to  the  posterior 
edge  of  the  interparietal  (occipital)  plate.  The  ventral 
scales  are  larger  than  the  dorsals,  and  perfectly  smooth. 
The  caudals  are  the  largest  of  all,  and  are  very  strongly 
keeled  and  mucronate.  The  number  of  femoral  pores 
ranges  from  nine  to  thirteen.  The  color  of  the  throats 
of  the  males  varies  from  canary  yellow  to  deep  Chinese 
orange. 
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Lift  of  tpeeimem  qf  Uta  nigrieaitda. 


HaRdklflu  Inland,   L.  C. 


1S88  W.  E.  Brrwit 


Mar.  11,  18891 

8«a  Joi£  d«l  Cabo,  L.  C.       Sept.  «,  1890 

^Bept.  i.  1890 

Sept.  3,  1890 

Oct.,  18W 

Hirafloree,  L.  C. 


EisCD  and  Vallit. 


Siarra   San    Lazaio,    L.   C. 


1399 

2012 
to 
2108 

San  Jose  del   Cabo,  L.  C. 

SI91 

JJat. 

1892 

W.  E.  fcyant. 

2211 

2282 
to 
2373 

SCELOPORUS    ZOSTEROMUS    CopC. 

Sceloporuf  xotteromitt. 

1863.  Cope,  Proc.  Ac.  Nat.  Sci,  Phila.,  p.  105. 

{1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Fhila.,  p.  313.) 

11885,  Cope,  Proc.  Am.  Philos.  Soc,  ixii,  pp.  305,  309.) 

(1885,  Boiiletit^er,  Cat.  Lizards  Brit.  Mat.,  ii,  p.  225.) 

(1887,  Cope,  Bull.  U.  S.  Sat.  Mub.,  No.  32.  p.  37.) 

(1889,  Cojw,  Proc.  U,  S.  Nat.  Mud.,  p.  147.) 

1893,  Stejneget.  N.  A.  Fauna,  No.  T.  p.  178,  pi.  i,  fiR.  3. 

■'•■•rioporut  rlirtii  zonteromut. 

[1875,  Coiie.  Bull.  U.  S.  Nat.  M«s..  Ko,  1,  pp.  49.  93.) 
MSttO,  Luukiugtoii.  Am.  Nal.  p.  295.) 
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I18S3,  Tarrow,  Ball.  C.  B.  Nat.  Mdb.,  No.  24,  p.  64.) 
.(ISS4,  S.  Ganaau,  Ball.  Esmx  InBt.,  ivi,  I,  p.  17.) 
(1S87,  Balding,  Weat  Am.  SoieotiBt,  iii,  24,  p.  98.) 

Srrlopornt  r^|idor^um. 

1882,  Yarrow,  Proo.  U.  8.  Nat.  Mob.,  p.  442. 
(1S83,  Yarrow,  Bull.  U.  S.  Nat.  Mna.,  No.  24.  p.  04.) 
(1887,  Beldiug,  West  Am.  Soieutist,  iii.  24,  pp.  96,  98.) 
(1890,  Townaend,  Froo.  D.  S.  Nat.  Mua.,  p.  144.) 

Scetopomi  eontobrinu». 

[1883,  YaiTow,  Bull.  U.  S.  Nat.  MuB.,  No.  24,   p.  6!  (part).] 
(1887,  Belding,  Wast  Am.  ScientUt,  iii,  24,  p.  98.) 

Sceloporui  clarti  ctarki, 

[1883,  Yarrow,  Boll.  U.  8.  Nat.  Mas.,  No.  24,  p.  63  (part).] 
(1887,  Beldiog,  West  Am.  Soientiat,  iii,  24,  p.  99.) 

This  very  distinct  species  belongs  to  the  S.  magtster 
group.  Specimens  from  the  northern  part  of  the  penin- 
sula and  from  several  of  the  neighboring  islands  seem  to 
be  like  those  from  the  "  Cape  Region  "  in  all  respects. 
The  following  table  may  be  useful  for  comparison  with 
other  species: 


1 

1 

g 
8 

1 

\i 

it 
3 

1 

HeMttrementa  in  nun. 

1 

1 

% 

2 

a 
•0 

S 

Loaalitj. 

630 

i 

29 

6 

19 

106 

143 

13 

48 

20 

Sau  Pablo. 

666 

f 

28 

6 

22 

loa 

148 

78 

40 

21 

Matiduleiia  It^land. 

665 

<! 

ad 

S 

19 

104 

141 

78 

51 

20 

664 

9 

29 

5 

18 

95 

121 

6.1 

44 

la 

Sta,  Margarita  lalaiid. 

663 

? 

29 

5 

18 

93 

126 

70 

46 

IS 

437 

t 

30 

5 

19 

100 

13fi 

71 

48 

19 

Sail  Jost^  iHland. 

1691 

i 

30 

5 

20 

93 

— 

00 

4-2 

18 

San  Job£  del  Cabo. 

1690 

i 

2ft 

6 

19 

83 

— 

62 

40 

17 

1688 

i 

29 

6 

20 

99 

— 

66 

43 

IS 

1686 

5 

30 

6 

18 

74 

107 

67 

38 

15 
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Sceloportis  zosteromus\%  not  confined  to  the  "Cape  Re- 
gion" of  Lower  California.  It  has  been  recorded  from 
Cape  San  Lucas  (type  locality).  La  Paz,  Cerros  Island, 
and  San  Quintin  Bay  (the  type  locality  of  S.  rufidorsum). 
The  present  collection  contains  specimens  from  San  Jose 
Island,  San  Pablo,  >Santa  Margarita  Island,  Miraflores. 
Magdatena  Island,  and  San  Josd  del  Cabo. 
LUt  of  »pecimt»M  of  Set-.toparut  i 


Csl.  Aoad. 
aci.  No. 

LooAlity. 

Date. 

Oolleotor. 

436 
437 

8»Jo86l8luid,L.  0. 

April,  1802 
May,    1892 

W.  £.  Br^nt. 

539 

San  JoBf  del  Cabo.  L.C. 

April,  1892 

QQBtav  Eisen. 

6M 
608 
609 

Sept.  3,  1890j  W.E.  Bryant. 

■■           1 

630 

Ban  Pablo.  L.  C. 

April,  1889 

641 

Magdaleua  Island  1 

Mar.,   1839 

663 

BantH  Margarita  Island, 

Mar.  I.  1888 

604 

666 

Magdaleua   Island,  L.  C. 

Mar.  U,  1889 

860 

667 

M 

668 

Feb.  25,  1889 

■ 

669 

^ 

670 

671 

Mar.  11.  1SS9 

672 

707 

San  Joar  del  Cabo.  L.  C. 

Sept.  13,  1890 

708 

714 

Sept.  3.  1890 

736 

Sept,  5,  1890; 

738 

Sept.  2.  1890, 

844 

to 

Sept.,  1893      GubUv  Eiaeu, 

848 

1146 

Miraflores,  L.  C. 

Sept..  1894     EisenaudVftslit. 

llSi 

1678 
to 

San  Joe6  del  Cabo,  L.  C. 

.. 

1699 

2192 

Mot,.   1892 

W.E.  Bryant. 

ScELOPORUS  LiCKi  new  species.     Plate  x. 

Diagnosis. — Allied  to  S.  consobrinus,  but  much  larger, 
with  more  strongly  mucronate  scales,  with  larger  scales  on 
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the  back,  with  much  larger  scales  on  the  posterior  surface 
of  thigh,  and  never  with  two  blue  patches  on  throat. 

Tyfe. — Cal.  Acad.  Sci.  No.  1436,  Sierra  San  Lazaro, 
Lower  California,  Eisen  and  Vaslit,  Sept.,  1894. 

Description  of  the  Tyfe, — The  head  is  considerably  de- 
pressed, with  rounded  snout.  There  are  two  scales  on 
the  canthus  rostralis.  The  nostrils  are  large,  almost  su- 
perior, and  nearer  to  the  end  of  the  snout  than  to  the 
orbit.  The  ear  opening  is  very  large,  almost  vertical, 
and  with  a  strong  anterior  denticulation  of  six  pointed 
scales.  The  head  shields  are  smooth  and  somewhat  con- 
vex. The  supraoculars  are  very  broad.  The  super- 
ciliaries  are  very  long,  narrow,  and  strongly  imbricate. 
There  are  two  series  of  small,  and  one  of  large,  sub- 
labial  plates,  bordered  below  by  the  large,  imbricate, 
bicuspid  gulars.  There  is  a  strong  fold  on  each  side  of 
the  neck.  The  dorsal  scales  are  slightly  smaller  than  the 
caudals,  Strongly  keeled,  very  strongly  mucronate,  and 
with  serrate  edges.  The  lateral  scales  are  similar  to,  but 
smaller  than,  the  dorsals,  arranged  in  oblique  series,  and 
graduating  into  the  dorsals  and  ventrals.  The  ventrals 
are  much  smaller  than  the  dorsals,  smooth,  and  bi-  or 
tricuspid.  The  caudals  are  very  strongly  keeled  and  mu- 
cronate. The  posterior  surface  of  the  thigh  is  covered 
with  large,  pointed,  keeled  scales.  There  are  fifteen 
femoral  pores.  Male,  with  enlarged  postanal  plates. 
There  are  thirty-three  dorsal  scales  between  the  inter- 
parietal plate  and  the  base  of  the  tail. 

The  back  and  sides  are  olive  brown,  many  of  the 
scales  having  central  markings  of  deep  blue  or  green. 
A  narrow  line  ot  verdigris  green  runs  along  each  side 
from  the  eye  to  the  base  of  the  tail.  Below  this,  a  nar- 
rower similarly  colored  line  runs  from  the  ear  to  a  point 
a  short  distance  above  and  behind  the  axilla.  A  patch  in 
front  of  the  shoulder,  the   central   part  of  the  belly,  and 
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the  anterior  and  lower  surfaces  of  the  thigh,  are  black, 
which  color  gradually  fades  into  the  cyanine  blue  of  the 
aides  of  the  belly.  The  throat  is  olive  gray  with  greenish 
white  lines  which  converge  to  a  point  midway  between 
the  neck  pouches.  The  tail  is  brown  suffused  with  cam- 
panula blue  and  beryl  green  towards  its  base. 

Snout  to  vent  74  mm.  Fore  limb  37  mm.  Tail  105  mm. 
Shielded  part  of  head,  15  mm.  Hind  limb  54  mm.  Base 
of  5th  to  end  of  4th  toe  22  mm. 

Varialion. — There  is  very  little  variation  in  color,  either 
individual,  sexual,  or  in  accordance  with  age.  One  male 
from  Miraflores  has  a  single  large  blue  patch  on  the  throat, 
through  which  the  ordinarily  whitish  lines  show  as  lines 
of  paler  blue. 

The  following  table  will  serve  to  show  the  variation  in 
structural  characters: 
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The  next  table  shows   the  same   characters  of  Scelo- 
porus  consobrinus :' 
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Meaai 
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c^ 

i 
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§ 

1 

L 

1 

1 

1 

I 

1 

a 

1 

h 

II 
1 

^1 

i 

Locality. 
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8 
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62 
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Preaoott,  Aiii. 
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Nebmska. 

2895     S 
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15 

45 

30 

19 

10 
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13 
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8163  'J 

43 
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1^ 
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8491     $ 

45 
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New  Mexico. 

8491 

i 

46 

10 

5 

16 

49 

" 

34 

23 

10 

14 

Comparison. — This  species  may  be  easily  distinguished 
from  S.  consobrinus  by  its  larger  scales  on  the  back  of 
the  thigh;  from  S.  biserialus  by  its  larger  scales  on  the 
border  of  the  ear  and  the  back  of  the  thigh;  from  S. 
orcuttt  by  its  smaller  and  much  rougher  dorsals ;  and  from 
S.  magisler  and  S.  zosleronius  by  its  smaller  and  more 
sharply  mucronate  scales.  It  differs  from  all  these  in 
coloration. 

This  species  is  named  in  honor  of  Mr.  James  Lick, 
who  has  done  so  much  to  foster  Science  in  California. 


u  greatlj  indebted  to  Dr.  Lcauhard   Btejueger  fur  the  opportnuity 

line  these  apecimeuH. 

■■..  Vol.  V,  (  0  )  May  SB,  1B9S. 
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LUI  of  ep'.cimra«  of  Sc^loporvi  licki. 

^ 

OaLAotd. 
Bol.Mo. 

I.0G>li(7. 

Date. 

CoUeotor. 

731 

Bao  Jos«  del  Cftbo,  L.  C. 

Bepl.ia,  lB9a 

W.E.Bryant. 

970 
1152 
to 

lies 

/  Corrsl  de  Piadras,  Sierra  El  1 
\         TftBte,  L.  C.                   1 

Mirafiorefi,  L.  C. 

Sept.,    18S3 
Sept..    1894 

Gii«tav  Eiseu. 
Eiscn  aud  Vool^ 

1409 
1413 

Sierra  Sau  Lazaro,  L.  C. 

I 

UlS 
to 
1437 

.. 

1 

1439 

"1 

SCSLOPORUS    BISERIATUS    Hallow. 
Sreloporuit  biKriatii*. 

(1S54,  Hallowell,  Proc.  Ac.  Nat.  Sai,  Fhila.,  p.  93.) 
Specimens  of  this  species  from  northern   Lower  Cali- 
fornia do  not  seem  to  differ  from  CalJfornian  one: 


Liil  of  tpecimena  of  Scelojinrui  binerialu 

1 

Cri.Aoad. 

8oi.  No. 

Locality. 

DMte. 

Oolleotor. 

583 

589 

995 

Shu  Pedro  Martir  Mt..  L.  0. 

Valladares,  L.  C. 

San  Pedro  Martir  Mt.,  L.  C. 

May  27,  1893 
Maj  29,  1893 

May,  1S93 

A.  W.  Anthony. 

I 

1 


SCBLCPORUS    GRACIOSUS  B.   &    G. 

Scfloporui  gToeioam, 

.  (1852,  Baird  and  fiirard,  Ptoo.  Ar,  Not.  Sci.  Pliila.,  p.  69.) 
Mr.  Anthony  has  collected  a  number  of  lizards  of  this 
species  on   San    Pedro  Martir  Mountain  in  the   northern 
part  of  the  peninsula. 
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List  of  specimens  of  Sceloporus  graciosus. 


Cal.  Acad. 
8ci.  No. 

Locality. 

Date. 

Collector. 

584 

San  Pedro  Martir  Mt.,  L.  C. 

May,  1893. 

A.  W.  Anthony. 

586 

May  12,  1893 

587 

May,  1893. 

590 

May  11,  1893 

591 

592 

Phrynosoma  sol  ARE  Gray. 

Phrynosoma  Solaris. 

(1845,  Gray,  Gat.  Lizards  Brit.  Mas.,  p.  229.) 

(1894.  Van  Denbnrgh,  Proc.  Cal.  Acad.  Sci.,  Ser.  2.  Vol.  iv,  Pt.  1, 
p.  456.) 
Phrynosoma  regale, 

1880,  Lockington,  Am.  Nat.,  p.  295. 

The  Academy  has  one  specimen  (No.  90)  from  Las 
Animas  Bay,  Lower  California,  the  locality  from  which 
Mr.  Lockington  has  recorded  the  species. 

Phrynosoma  coronatum  Blainv. 

Phrynosoma  coronatum. 

"  1835,  Blainville,  Nouv.  Ann.  Mus.,  iv,  p.  284,  pi.  xxv,  figs.  1-lc." 
1837,  Dumeril  et  Bibron,  ErpetoloRie  Q^nerale,  iv,  p.  318. 
1870,  Bocourt,  Miss.  Sci.  au  Mex.,  Reptiles,  le  livr.,  pi.  xii,  fig.  10. 
1874,  Bocourt,  Miss.  Sci.  au  Mex.,  Reptiles,  4e  livr.,  p.  239  (part). 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 
(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  50,  93.) 
[1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  70  (part).] 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  39). 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  187. 

1894,  Van  Deuburgh,  Proc.  Cal.  Acad.  Sci.,  Ser.  2,  Vol.  iv,  Pt.   1, 
p.  296. 

Phrynosoma 

1859,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  299. 
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Pkiynjitama  eontafait. 

1883^  TuTO«.  BoN.  C.  B.  Sml.  Mn*..  H«l  St.  pp.  CS^  (7.  ipHtl. 

fISST,  Baldtng,  W«M  An.  ScientUt,  ua,  St.  p.  98.) 
IBiB,  SleJDcger,  S.  A.  Faona,  No.  7.  pi.  ii,  6ga.  l-le. 

(ISS3.  YuTow.  BdU.  r.  S.  Nat.  Xns..  No.  34.  p.  O 
(I8S5,  BonbnBOT,  Cat.  Lizards,  Bril.  Mas.,  ii,  p.  2H  ||Mit>.] 
(lS<f7,  Balding,  Wcai  Am.  Sctcalisl.  iii,  34.  p.  VS.) 

[ISS3.  Tanow.  BaU.  U.  S.  Nat.  Vn*..  No.  34.  p.  08  (put).) 
The  nostrils  are  pierced  in  the  lines  jointog  the  soper- 
cilian'  ridges  with  the  end  of  the  snout.  There  are 
several  longitudinal  series  of  lai^e  pointed  gular  scales, 
the  exterior  of  which  are  continued  back  upon  the  gular 
folds.  There  is  a  series  of  live  ven*  large  pointed  sub- 
labial  plates.  The  head  spines  are  ven'  large.  They 
are  four  temporals,  one  occipital  and  one  postorbital,  on 
each  side,  and  one  large  interoccipital.  Occasionally 
small  spines  are  developed  between  the  temporals.  Be- 
low the  rictus  is  a  broad  spine  usually  without  any,  but 
sometimes  with  a  very  small,  spine  behind  it.  There  is 
a  row  of  four  or  live  spinose  scales  io  front  of  the  occi- 
pital spines.  The  other  head  scales,  with  few  exceptions, 
are  fiat  and  rugose,  usually  with  irregular  ridges  radiat- 
ing from  near  the  center  of  each  scale.  There  are  two 
groups  of  spines  on  each  side  of  the  neck,  the  lower 
larger.  The  tail  is  bordered  with  a  single  row  of  lateral 
spines,  and  bears  a  group  of  smaller  ones  behind  the  in- 
sertion of  the  thigh.  There  are  two  series  of  periphero- 
abdominal  spines:  the  lower  shorter  than  the  upper,  and 
formed  of  smaller  spines.  The  scales  on  the  chest  are 
sometimes  faintly  keeled.  Those  on  the  abdomen  and 
b;i--3l  part  of  tail  are  smooth:  on  the  terminal  part  of  tail, 
kc-iicd.  Ttic  tympanum  is  naked-  There  are  from  six- 
teen to  twenty-two  lemoro-preanal  pores.  The  males 
have  cnlarLTed  po.*tanal   plates.     The  tails  of  the  females 
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are  shorter  than  the  distance  from  the  axilla  to  the  front 
of  the  thigh,  but  those  of  the  males  are  considerably 
longer  than  this  distance.  The  young  of  both  sexes  have 
short  tails.  The  color  above  is  brownish,  yellowish  or 
grayish,  darker  laterally.  There  is  a  large  brown  patch 
on  each  side  of  the  neck  and  a  series  of  three  more  or 
less  distinct  brown  bars  on  each  side  of  the  back.  These 
bars  are  light  bordered  posteriorly.  The  tail  is  trans- 
versely banded  with  brown.  The  belly  is  often  dotted 
or  blotched  with  black  or  brown.  All  these  markings  are 
more  distinct  in  the  young.  The  larger  dorsal  tubercles 
are  often  tipped  with  orange-rufous,  and  those  on  each 
side  of  the  median  line  have  seal  brown  or  black  keels. 
The  occipital  spines  are  ribbed  with  very  dark  brown. 
The  temporals  are  yellow  tinged  with  rufous.  In  very 
young  individuals  the  scales  of  the  vertex  are  grayish  or 
yellowish  white,  with  a  few  minute  brown  or  black  spots. 
These  spots,  which  are  on  the  raised  portions  of  the  scales, 
become  more  numerous  as  the  animals  increase  in  size, 
until  the  whole  crown  appears  black  or  dark  brown 
crossed  by  irregular  lines  formed  by  the  yellow  posterior 
edges  of  the  scales. 

Phrynosoma  coronatum  was  first  described  from  a  speci- 
men collected  by  Botta  in  ** California."  It  has  since  been 
recorded  from  Cape  San  Lucas,  and  La  Paz.  The  speci- 
mens enumerated  below  show  that  it  ranges  far  north  of 
the  limits  of  the  **Cape  Region." 
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LM  Of  ipteimen»  of  Phryvtm-ma  eoronalum. 

<U.Ao>d. 
8ai.  No. 

I«Cftliij. 

Data.               Collector. 

U5 
649 

Comondu  to  San  Quiutin.L.O 

April,  1889 

W.  E.  Bryant. 

'                                 859 

PoBO  Grande,  L.  C.                   |Mi,r.  18,  1889 

860 

Mnr.20,  1889 

•■ 

,                               718 

Sao  Joee  del  Cabo,  L.  C. 

Sept.  7,   1890 

"    d 

720 
721 

::  * 

722 
723 

Sept.  6,   1800 

862 

saa 

Oct.,  1893 

GuBtav  Eiaat^^ 

8(M 

"      ^^1 

901 

■■ 

"      ^^1 

902 

' 

"      ^^1 

003 
901 
905 

fSan  Praocisqnito,    Sierra  1 
1     liBgnna,  L.  C.                 J" 
SsD  Jose  del  Cabo,  L.  G. 

Jau.  2S,  IS93 
M4r.  28,  1892 
Not..   1893 

;;  ■ 

006 

- 

^^1 

907 

^^1 

906 

"  ^^1 

90S 
to 
•24 

Sept.,  1803 

"  fl 

tS6 

April,  1892 

^^1 

fl«6 

■■ 

^^^H 

1169 

Miraflores,  L.  C. 

Sept..  1894 

Eiaen  and  Vm^T^ 

1630 
1662 

Bbd  Jobs  del  Cabo,  L.  C. 

Phrynosoma  BLAiNVii.Lii  Gray. 

fhrgiioaoma  blainviltii. 

(1839,  Graj,  Zoology  Beoohej-B  Voyage,  p.  96,  pi.  :ii.ii,  tig.  1.) 
189*.  Vnn  Denbnrgh.  Proc.  Cul.  Acud.  8ci,.  Bar.  2.  Vol.  iv,  pt.  I. 
p.  296. 

^H                          IS80,  LoohiugtoQ.  Am.  Nnl.,  p.  20.5. 
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This  species  has  been  found  as  far  south  as  San  Tomas, 
in  the  northern  part  of  the  peninsula. 

A  key  to  the  North  American  species  of  the  Ph.  coro^ 
natum  group  *  is  given. 

I. — A  loDg  spine  just  behind  the  broad  subrictal.     Head  plates  of  adults 
yellow,  sparsely  dotted  with  brown. 
A. — Head  plates  convex  and  almost  smooth.     PA.  blainvillii  Gray. 
B. — Head  plates  flat  and  rugose.  PA.  frontale  Van  D. 

II. — No  spine,  or  a  very  small  one,  behind  the  broad  subriotal.     Head 
plates,  of  adults,  chiefly  black  or  dark  brown. 

PA.  coronatum  BlainT. 

The  present  collection  contains  a  single  specimen  of 
this  species.  It  (No.  579)  was  secured  by  Mr.  A.  W. 
Anthonj',  at  Valladares,  L.  C. 

Phrynosoma  cerroense  Stejn. 

Phrynoaoma  cerroense, 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  187. 

This  species,  from  Cerros  Island,  is  characterized  by 
having  the  lower  row  of  peripheral  spines  **  only  indicated 
by  a  few  scattered  small  spines." 

Gerrhonotus  multicarinatus  Blainv. 

Gerrhonotus  multicarinatus. 

"  1835,  Blainville,  Nouv.  Ann.  Mus.,  iv,  p.  289,  pi.  xxv,  fig.  2." 

1839,  Dum^ril  et  Bibron,  Erpetologie  Qen^rale,  v,  p.  404. 

1866,  Coi)e,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312. 

[1875,  Cope,  Bull.  U.  S.  Nat.  Mns.,  No.  1,  p.  46  (part).] 

1878,  Bocourt,  Miss.  Sci.  an  Mex.,  Reptiles,  5®  livr.,  p.  357,  pi.  xxi  e, 

fig.  5-5a. 
1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  47  (part). 
[1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  41  (part).] 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  97). 
1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  195. 

Without  larger  series  of  the  other  species  than  are  at  hand, 
the  status  of  the  Gerrhonoti  ivom  the  **Cape  Region" 
of  Lower  California  cannot  be  satisfactorily  determined. 

"  Not  including  the  insular  Ph.  cerroense. 
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It  seems  probable,  however,  that  they  are  distinct  from 
the  more  northern  G.  scincicauda,  and  are  referable  to 
the  name  G.  multicarinatus  Blainv. 

The  type  of  G.  muliicarinatus  is  one  of  the  specimens 
collected  by  Botta  in  "California."  Mr.  Belding  found 
the  species  at  La  Paz. 

Liii  tif  ipttimtM  of  GfrrhoTuitai  muUicariaaliia. 


OtX.Ko$A. 
Bei.No. 

Looalitj. 

Date. 

Collector. 

S36 

Ban  Jose  del  Cftbo.  L.  C. 

GDBtaT  Elseu. 

869 

Oct.,  1893 

874 

Aug.,   1893 

9S0 
961 

/  Coma  de  PiBdwg.  Sierra  El  1 
\         Taste,  L.  0.                    | 

Jaly,  1893 
Bepl.,  1893 

982 

983 

Sierra  El  Taste,  L.  C. 

984 

1387 

Bierta  San  LaEaro,  L.  C. 

Sept.,  1894 

EiaenaudVaslit. 

13SS 

1619 

Ban  Jose  del  C8bo,L.C. 

'■ 

2196 

Mar..    1692 

W.  E.  Bryant. 

2187 

2203 

MirafloreB,  L.  C. 

Oot.,  1893    1  Qaslav  EJsen. 

2261 
to 
22M 

Siena  Laguna,  L.  C. 

'• 

Gbrrhonotus  scincicauda  (Skilt.) 

Tropido 
(184 

epii  tcineieauda. 

B,  SkiltoQ,  Am.  Soma.  Soi.  Ar 

s..  Ser.2,  Vo 

.  vii,  pp.  202,312 

There  are  two  specimens  of  this  species  in  the  coUec 
tion  made  by  Mr.  Anthony  in  northern  Lower  California. 


J 
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List  of  specimens  of  Oerrhonotus  scinr.ieauda. 


Gal.  Acad. 
Soi.  No. 

• 

Locality. 

Date. 

Golleotor. 

580 
598 

San  Pedro  Martir  Mt.,  L.  G. 
Valladares?,  L.  G. 

May  4, 1893 
May  29,  1893 

A.  W.  Anthony. 
It 

Xantusia  gilberti  new  species.     Plate  xi. 

Diagnosis. — Similar  to  X,  vigiliSy  but  with  smaller  eye, 
two  plates  occupying  the  position  of  the  frontal  of  that 
species,  and  the  interfrontonasal  larger  and  continued 
posteriorly  to  completely  separate  the  frontonasals. 

Type. — Cal.  Acad.  Sci.  No.  401,  San  Francisquito, 
Sierra  Laguna,  Lower  California,  Gustav  Eisen,  March 
28,  1892. 

Description  of  the  Type. — The  eye  is  very  small,  with- 
out lids,  and  with  vertical  pupil.  The  nostrils  are  pierced 
at  the  junction  of  the  rostral,  internasal,  first  superior  la* 
bial,  and  first  loreal  plates.  There  are  three  loreals,  in- 
creasing in  size  posteriorly.  There  are  two  internasals. 
The  two  frontonasals  are  separated  by  the  interfrontonasal, 
which  is  in  contact,  also,  with  the  two  frontal  plates.  The 
other  head  plates  are  two  frontoparietals,  two  parietals,  two 
large  occipitals,  and  one  interparietal.  The  eye  is  sur- 
rounded by  a  ring  of  small  scales,  of  which  the  supercil- 
iaries  are  largest.  This  ring  is  separated  from  the  third 
loreal  by  two  small  scales.  There  are  eight  superior  and 
eight  inferior  labials.  The  anterior  border  of  the  ear  is 
slightly  denticulate.  The  ventral  plates  are  arranged  in 
thirty -two  transverse  and  ten  or  twelve  longitudinal  se- 
ries. The  caudal  scales  are  smooth,  convex,  and  in 
whorls  of  about  equal  length.  The  back  and  sides  are 
covered  with  smooth  convex  granules  of  about  uniform 
size.  There  are  eight  and  nine  femoral  pores.  The  gu- 
lar  regions  are  covered  with  smooth,  flattened,  subhex- 
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agooal  granules  which  are  slightly  lar^r  thaD  those  on 
the  back  and  sides. 

The  color  above  is  dark  brownish  clay,  doned  wiA 
black  on  single  granules.  A  pale  yellowish  line,  two 
granules  wide,  runs  posteriorly  from  each  occipital  plate, 
but  is  soon  lost  on  the  back  to  reappear  over  the  thigh. 

Length  to  vent  (about)  39  mm.  Tail  (about)  38  mm. 
Hind  limb  14  mm.  Fore  limb  10  mm.  Diameter  of  eye 
i-j-  mm.  Shielded  part  of  head  8%  mm.  Head  to  pos- 
terior edge  of  ear  8%  mm.  Head  to  anterior  gular  fold 
y%  mm.  Head  to  posterior  edge  of  anterior  fold  11^ 
mm.  Head  to  posterior  edge  of  posterior  fold  12^  mm. 
The  single  specimen  of  .\'.  gilbcrti  has  been  compared 
with  one  hundred  and  forty-four  of  .,1'.  vigilis  without 
any  approach  to  its  distinctive  characters  ha\-ing  been 
found.  It  is  of  great  interest,  for  it  extends  the  known 
range  of  the  genus  Xanlusia  several  hundred  miles  to  the 
southward,  introducing  it  for  the  first  time  into  Mexican 
territory,  and  affording  another  link  between  the  "Cape 
Region"  and  the  Sonoran  Subprovtnce. 

It  gives  me  great  pleasure  to  name  this  interesting  liz- 
ard in  honor  of  Dr.  Charles  H.  Gilbert,  to  whom  my  in- 
terest in  herpetology  is  entirely  due. 
Cnbmidophorus  maximus  Cope. 
CfttntidxipkiiTat  T^aximMt. 

1863,  C'>pe,  Ptoc.  Ac.  Nat.  Sci.  Pbila  ,  p.  104. 
(1866,  Cope,  Froc.  Ai-.  Nat.  Sci.  PbiU.,  p.  312.) 
(187S,  Cope.  Bnll.  r.  S.  S«t.  Mns.,  So.  1,  pp.  45,  93.) 
(1880,  LockiugloD.  Am.  Nat..  liv.  4,  p.  2aa.) 
1883,  Yarrow,  Boll.  C-  S.  Nat,  Ma*.,  So.  24,  pp.  42.  188. 
MS44.  B.  Gartnan,  Ball.  Ees»  Inst.,  xri.  I,  p.  13.) 
|1SH5,  BonltDger.  C«t.  Lizunls  Brit.  Une..  ii,  p.  369.) 
( l»*»7.  Ci.i«-.  Bull.  U.  S.  Nnt.  Mns.,  No.  .12,  p.  45.) 
(ISS7,  BelJiuj!,  West  Am.  Scieutist,  iii,  24,  \>.  97.1 
\m-2.  Copp,  Traus,  Am,  PhiW.  S<k'.,  ivii.  1,  p.  33. 
Description  of  y^o.  Sjj;. —  The  nostrils  are  pierced  in 
the  large  anterior  nasal  plates,  which  are  in  contact  on 
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top  of  the  snout.  The  posterior  nasal  forms  sutures  with 
the  anterior  nasal,  first  second  and  third  labials,  loreal, 
prefrontal,  and  frontonasal  plates.  The  loreal  is  in  con- 
tact with  the  third  and  fourth  labials,  first  subocular,  pre- 
ocular,  first  superciliary,  first  supraocular,  prefrontal, 
and  anterior  nasal.  There  are  four  supraoculars;  the 
first,  long  and  narrow,  the  fourth  ratlfer  small.  The  sec- 
ond, third,  and  fourth  supraoculars  are  separated  from 
the  superciliaries,  and  the  third  and  fourth  from  the  front- 
oparietal and  parietal,  by  small  convex  granules.  There 
are  two  transverse  rows  of  small  plates  behind  the  pari- 
etals  and  interparietal.  There  are  five  superior  and  six 
inferior  labials  to  below  the  middle  of  the  eye.  The  sub- 
labials  are  very  large  and  are  separated  from  the  infrala- 
bials  by  a  series  of  small  granules  and  plates.  The  an- 
terior gulars  are  large  centrally,  become  gradually  smaller 
laterally,  and  are  abruptly  separated  from  the  medium 
sized  posterior  gulars.  The  central  scales  of  the  collar 
are  quite  large,  those  on  its  edge,  smaller.  The  back  is 
covered  with  small  uniform  granules.  There  are  eight 
longitudinal  and  thirty-seven  transverse  rows  of  ventral 
plates,  and  four  series  of  large  preanals.  There  are  seven 
rows  of  brachials,  three  of  antebrachials,  seven  of  fem- 
orals,  and  four  of  tibials,  but  no  postantebrachials.  The 
tail  is  covered  with  whorls  of  obliquely  keeled  scales. 
There  are  twenty-three  and  twenty-four  femoral  pores. 

The  color  above  is  grayish  sepia  fading  to  olive  gray 
laterally,  with  three  longitudinal  dark  chestnut  bands  on 
each  side,  which  (bands)  are  twice  as  wide  as  the  inter- 
vals between  them,  and  are  so  invaded  by  spots  of  the 
ground  color,  as  to  resemble  series  of  confluent  brown 
maculations.  The  limbs  are  reticulated  with  coarse 
chestnut  lines.  The  upper  surface  of  the  head  is  olive, 
palest  on  the  snout.     The  gular  region  and  the  sides  of 
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the  head  are  blotched  with  walnut  brown.  Many  of  the 
ventral  plates  have  black  basal  markings.  The  tail  is 
tawny  olive,  tinged  and  spotted  with  dark  chestnut. 

SnouttoveQt  131  mm.  Tail(regrown)  302  mm.  Hind 
limb  87  mm.  Fore  limb  48  mm.  Snout  to  ear  30  ram. 
Greatest  width  of  head  19  mm.  Snout  to  edge  of  collar 
41  mm.  •    . 

young. — Young  individuals  have  five  bluish  white  lon- 
gitudinal lines  on  a  black  ground  which  is  more  or  less 
broken  by  spots  of  the  same  color  as  the  lines.  Their 
tails  and  hind  limbs  are  suffused  with  bright  flesh  color. 
In  one  there  are  six  instead  of  five  pale  lines. 

Variation. — The  femoral  pores  vary  in  number  from 
twenty  to  twenty-six.  The  scales  of  the  collar  are  some- 
times largest  at  its  edge.  The  general  ground  color  is  at 
times  quite  gray,  and  the  dark  markings  often  more  or 
less  obsolete,  particularly  on  the  anterior  part  of  the 
body.  The  number  of  plates  on  the  limbs  is  very  vari- 
able. 
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List  of  specimf.rut  of  Cnemidophorus  maximits. 


Gal.  Acad. 
Sei.  No. 

Locality. 

Date. 

Golleotor. 

108 

Lower  California. 

W.  J.  Fisher. 

705 

San  JosS  del  Gabo,  L.  G. 

Sept.  1,  1890 

W.  E.  Bryant. 

706 

II 

•  • 

»i 

715 

ti 

Sept.  9,  1890 

(1 

742 

«t 

Sept.,  1890 

t* 

834 

to 

843 

«i 

Sept.,  1893 

GuBtav  Eisen. 

1096 

to 

1119 

* 

Miraflores,  L.  C. 

Sept.,  1894 

Eisen  and  Vaslit. 

1171 

to 

1179 

t  • 

ii 

II 

1438 

Sierra  San  Lazaro,  L.  G. 

II 

1 1 

1440 

to 

1451 

•1 

1 1 

II 

1670 

to 

1677 

San  Jo8^  del  Gabo,  L.  G. 

1 1 

II 

2194 

( t 

March,  1892 

W.  E.  Bryant. 

2198 

'« 

<  < 

Gustav  Eisen. 

2193 

<  < 

( i 

W.  E.  Bryant. 

2241 

" 

ii 

It 

Cnemidophorus  martyris  Stejn. 

Cnemidophorus  martyris. 

1891,  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  p.  407. 
(1S92,  Cope,  Trans.  Am.  Philos.  Soc,  xvii,  1,  p.  36.) 

This  species  has  been  described  by  Dr.  Stejneger  from 
two  specimens  taken  on  San  Pedro  Martir  Island,  Gulf 
of  California. 

It  is  most  closely  allied  to  C.  melanostethus  Cope,  but 
has  the  blackish  suffusion  extended  over  the  entire  lower 
surface. 


126  CALIFORNIA    ACADEMY    OF    SCIENCES. 

Cnbhidophorus  multiscutatus  (Cope). 

Cnevtidophorvi  lenellalMs  vulanoiltthiii. 

plSSS,  Yarrow,  Bull.  U.  B.  Nat.  MnB.,  Ko.  24,  p.  45  (part).] 
ri8B7,  Belding,  West  Km.  Soi.,  Hi,  24,  p.  99. 

CnemidopkoTUi  UmUaiui  ligrU. 

(1889,  Oope,  Proe.  U,  8.  Nat.  Mns.,  p.  147.) 
Cttentidophomi  UtttUatua  muUiteutaluii. 

1892,  Cope,  Trans.  Am.  Pbilos.  Soc,  xvii,  1,  p.  38. 

Prof.  Cope  has  proposed  this  name  for  specimeos  from 
Cerros   Island,  characterized   by  the  large   number  of 
brachial  (7  to  8  rows)  and  femoral  (8  to  9  rows)  plates. 
Cnbmidophorus  stejnegbri  Van  D. 

Cnemidophorvi  Ce»»eltalai  letifUatat, 

•1880,  LookiDgtoii,  Am.  Nat,  liv,  4,  p.  395. 

(!1SS9,  Cope,  Proo.  U.  S.  Nat.  Mdb.,  p.  147.) 

[•1892,  Cope,  TraoR.  Am.  Philoa.  Soc,  iTii,  1,  p.  34  (part).] 
Cntmidopkorui  nl^negtri. 

1894,  Vau  DenbuTgh,  Proc.  Cal.  Acad.  Soi.,  Bet.  2,  Vol.  it,  Pt.  I, 
p.  300. 

There  are  two  specimens  of  this  species  in  the  present 
collection.  One  (No.  642)  was  obtained  by  Mr.  Bryant 
and  labeled  Comondu  to  San  Quintin,  L.  C.  The  other 
(No.  597)  was  secured  by  Mr.  Anthony  and  is  labeled 
Lower  California. 

This  form  has  already  been  recorded  from  San  Telmo, 
the  "  foothills  of  San  Pedro  Martir  Mountain,"  and 
"  between  San  Rafael  and  Ensenada,"  in  Lower  Califor- 


Cnemidophorus  rcbidus  (Cope). 
Ciiemidophorua  ttutUnlu'  riihidai. 

1892,  Cop«,  Traus.  Am.  Pliiloa.  S<'0.,  ivii,  1,  p.  27,  pl.»ii,  f. 
Description  of  No.  66 1. — The  nostrils  are  anterior  to 
the  nasal  suture.  There  are  three  parietals,  two  fronto- 
parietals, and  four  supraoculars.  The  postnasal  is  in 
contact  with  the  first,  second,  and  third  labials.  The 
loreal   is   very   large,  longer   than   high.     There   are  six 
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superior  and  five  inferior  labial  plates  to  below  the  middle 
of  the  orbit.  The  infralabials  are  separated  from  the 
large  sublabials  by  a  series  of  granules.  The  gular  scales 
are  rather  large  centrally,  and  the  posterior  part  of  the 
region  is  not  very  distinct  from  the  anterior.  The  scales 
on  the  collar  are  of  medium  size,  largest  centrally,  small 
at  edge,  and  in  about  seven  transverse  rows.  There  are 
no  large  postantebrachials.  The  caudal  scales  are  large 
and  provided  with  prominent  diagonal  keels.  There  are 
twenty  femoral  pores. 

The  color  above  is  brownish  olive,  paler  on  the  sides, 
overlaid  with  tawny  olive  posteriorly,  and  crossed  by  nar- 
row transverse  black  bands.  The  posterior  six  of  these 
bands  extend  entirely  across  the  back,  but  the  others  are 
interrupted,  forming  a  dorsal  series  of  black  spots,  with 
corresponding  vertical  bars  upon  the  sides.  The  black 
markings  on  the  neck  are  reduced  to  six  longitudinal 
series  of  more  or  less  obsolete  spots.  The  posterior  limbs 
are  faintly  reticulated  with  black,  and  illuminated  with 
numerous  white  spots  above  and  posteriorly.  The  inferior 
surfaces  of  the  limbs  are  deep  flesh  color,  with  a  slightly 
purplish  tinge.  This  color  appears,  also,  on  the  gular 
region,  about  the  ears,  and  on  the  lower  surface  of  the 
tail.  There  are  no  large  or  distinct  markings  on  the  gular 
region. 

Snout  to  vent  lOO  mm.  Snout  to  ear  23  mm.  Fore 
limb  36  mm.  Width  of  head  17  mm.  Hind  limb  69  mm. 
Snout  to  edge  of  color  33  mm. 

This  name  was  established  upon  seven  specimens  from 
Santa  Margarita  Island.  The  present  collection  contains 
one  from  Magdalena  Island,  and  two  fine  adults  from 
Comondu  on  the  peninsula,  thus  greatly  increasing  the 
known  range  of  the  species.  The  Magdalena  specimen 
is  much    smaller  than   those   from    Comondu,  and  differs 
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from  them  in  the  presence  of  small,  well  defined  black 
blotches  on  the  gular  region.  Professor  Cope  is  not  fol- 
fowed  in  his  use  of  a  trinomial  because  no  intergradation 
of  this  with  other  forms  has  been  shown. 


liitt  of  tpteimttu  of  Cnemidopkonti  ruMdiit. 

C>1.  Acad. 
Soi.  Ho. 

LocHlity. 

Dmte. 

CoUMtor. 

«61 
fl62 
«74 

Oomoudn,  L.  0. 

Hw.  22,  1SB« 
Mar..  I8SS 

W.E.BiTut. 

Cnbmidophorus  labialis  Stejn. 

Ontmidopkonit  labialU. 

1889,  Stejoeger,  Proo.  V.  B.  Nat.  Hdr.,  p.  643. 
(IS92,  Cope,  Tntns.  Am.  Pbiloa.  Soc.  xvii,  I,  p.  51.) 

This  species  has  been  found  only  on  Cerros  Island. 
Verticaria  hyperythra  Cope. 

Cnfniidophonii  hgptrythmt, 

IS6.t,  Cope.  Proo.  Ac.  Nat.  Sci.  Phila.,  p.  103. 
(1886.  Cope,  Proe.Au.  Nat.  Sci.  PhiU,,  p.  312.) 
(1SS5,  BimlenjjcT,  Gal.  LizanlH  Brit.  Mua.,  Ji,  p.  37.1.) 
t'trtiraria  iy/irrftAra. 

••  1869.  Cope,  Proc.  Am.  Philo».  Soc,  li,  p.  168. ■" 
(1873,  Cope.  Ball.  U.S.  Nat.  Mua.,  No.  1,  pp. 46t  93.) 
188.1.  Yartow,  Bull.  V.  S.  Nat.  Muh.,  No.  24.  p.  «. 
( ISS7.  Cope,  Bull.  O.  S.  Nat.  Mus.,  No.  ;H,  45.) 
|t887,  Beliliug,  Wmit  Am.  Sri^Dtist,  iii,  it,  p.  97.) 
18tM.  Stejiirger.  Proo.  0.  S.  Nat.  Mus.,  p.  IT. 
I'nfnido/ihorm  hj/prrelhra. 

(1884.  S.  GaTiuuu,  Bull.  E»»e^  Inst.,  ivi,  I,  p.  13.) 
DtscriplioH  o/' .Yo.  ij;6^. — The  nostrils  are  in  the  large 
anterior  nasal  plates  which  meet  on  top  of  the  snout.  The 
posterior  nasal  forms  sutures  with  the  anterior  nasal,  first 
anil  secout!  labials,  lineal,  prefrontal,  and  frontonasal 
plates.  The  loreal  is  in  contact  wilh  the  second,  third  and 
fourth  labials,  rirsl  subocular.  prcocular.  first  superciliary* 
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first  supraocular,  prefrontal,  and  posterior  nasal,  plates. 
There  are  four  supraoculars ;  the  first  is  in  contact  with 
the  first  superciliary,  loreal,  prefrontal,  frontal  and  second 
supraocular;  the  second  touches  the  frontal;  the  third 
forms  sutures  with  the  frontal  and  frontoparietal;  the 
fourth  is  separated  from  the  parietal  by  a  series  of  gran- 
ules. The  frontoparietal  is  more  than  half  as  large  as 
the  frontal.  There  is  a  transverse  row  of  small  occipital 
plates.  The  sublabials  are  separated  from  the  infra- 
labials  by  granules.  There  are  five  superior  and  five  in- 
ferior labials  to  below  the  middle  of  the  eye.  The  ear 
opening  is  not  denticulated.  The  anterior  gulars  are  quite 
large,  and  abruptly  separated  from  the  small  posterior 
granules.  The  scales  on  the  collar  are  very  large,  largest 
on  its  edge.  The  ventral  plates  are  in  thirty  transverse, 
and  eight  longitudinal  rows.  The  back  and  sides  are 
covered  with  small  equal  sized  granules.  The  tail  is 
somewhat  flattened  at  its  base,  and  is  covered  with  whorls 
of  diagonally  keeled  scales.  The  lower  caudals  are 
smooth.  The  hind  limb  is  as  long  as  the  distance  be- 
tween the  anus  and  the  front  of  the  collar.  There  are 
fourteen  and  fifteen  femoral  pores. 

The  plates  on  the  head  are  pale  olive.  There  are  two 
narrow  longitudinal  wood  brown  lines  on  the  back,  sepa- 
rated by  an  area  of  sepia.  The  sides  are  dark  olive  with 
two  bluish  white  longitudinal  lines,  The  upper,  of  these 
lateral  lines,  arises  on  the  superciliary  plates  and  is  con- 
tinued for  some  distance  on  the  tail.  The  lower  originates 
on  the  posterior  nasal  plate,  and  ends  on  the  thigh.  A 
light  stripe  on  the  back  of  the  thigh  is  continued  along 
the  tail.  The  first  and  half  of  the  second  longitudinal 
rows  of  ventral  plates  are  grayish  pale  blue.  The  entire 
lower  surface,  except  of  the  hind  limbs,  is  reddish  orange- 
crome. 

2d  8KB.,  Vol.  V.  (  9  )  May  28,  1895. 
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Snout  to  vent  6i  mm.  Snout  to  ear  14  mm.  Hind 
limb  42  mm.  Anus  to  gular  fold  41  mm.  Fore  limb 
19  mm.  Anus  to  anterior  gulars  47  mm.  Width  of  head 
9  mm. 

The  types  of  this  species  were  collected  at  Cape  San 
Lucas,  by  Mr,  John  Xantus.  Mr.  Belding  secured  others 
at  La  Paz. 

LiH  of  tptcimm"  of  rrrdVarta  hy/irrylhra. 


Cal.AMd. 
Sci.  No. 

Looatity. 

1        Date.       '       Collector. 

451 

Ban  Jos«  del  Cabo,  L.  C. 

1  April,    1892    GnsU*  EUen. 

452 

i       "      ! 

S34 

Bept.20.  1800,  W.  E.BtTknt. 

606 

[Sept.  3,  1890^ 

807 

1          "         ; 

611 

|8ept.  1,   1800 

Tft-i 

Sept.  8,  1890 

728 

Sept.  1,   I8O0' 

727 

1 

728 

Sept.16.  1S90' 

743 

Sept.,  1600  i 

879 

Sept.,  1893     OdbUt  Eimh. 

1120 

to 
lU.*) 

Sept.,  1894    EuenuidTaslit. 

tr^: 

'  Sau  Jon 

del  Cabo,  L.  C, 

1          

l.''i68 

1       ..        ; 

1722 

to 

1749 

S23ti 

1S92         1  W.  E.  Bryant. 

223(1 

i           "            ■ 

22.W 

1 

lu 

MareL,  1892  ' 
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Verticaria  hyperythra  beldingi  (Stejn.) 

Veriiearia  beldingi. 

1894,  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  p.  17. 

Ninety  -  eight  Verticarias  from  the  *'Cape  Region"  of 
Lower  California,  and  thirty-eight  (including  one  of  the 
specimens  upon  which  V.  beldingi  was  established)  from 
northern  Lower  California  and  San  Diego  County,  Cal- 
ifornia, have  been  examined  with  a  view  to  determining 
the  status  of  this  form.  The  character  originally  depended 
upon  for  the  distinction  of  V.  beldingiivom  V.  hyperythra, 
viz.,  the  small  size  of  the  scales  on  the  collar  in  V.  bel- 
dingi, was  found  to  be  valueless,  since  many  of  the  north- 
ern specimens  have  these  scales  as  large  as  in  individuals 
collected  near  Cape  San  Lucas,  and  since  much  individ- 
ual variation  exists  in  both.  There  appears  to  be  not 
even  an  average  difference,  in  this  respect,  between  the 
northern  and  southern  forms.  The  difference  in  the  ex- 
tent to  which  granules  intrude  between  the  supraoculars 
and  the  large  medial  head  plates,  seems,  however,  to  pre- 
sent a  good  average  distinction  between  the  two  forms, 
as  is  shown  in  the  following  table : 


median 

.  _ 

Number  of  Specimens  of 

Second   supraocular    separated    from 
head  scales 

hyperythr  a. 

3 
5 

8 
82 

beldingi. 
20 

Second  supraocular  partly  separated 

15 

Third  supraocular  separated 

0 

Third  supraocular  partly  separated 

3 

Total  number  examined 

98 

38 

As  this  difference  is  merely  an  average  one,  it  becomes 
necessary  to  regard  V.  beldiiigi  as  a  subspecies  of  V. 
hyperythra,     A  trinomial  is  therefore  used. 
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The  type  of  this  form  came  from  Cerros  Island. 

Liet  of  aptdmeia  of  Verticaria  hgpergthra  btldingi. 


Uagdaleua  lalaud,  L.  C. 


Hu-.,   ISSD 
Hsr.ll,  1S89 


Verticaria  skricea,  new  species.     Plate  xii. 

Diagnosis. —  Hind  limb  relatively  much  longer,  and 
scales  on  collar,  especially  on  its  edge,  much  smaller, 
than  in  V.  hyperythra  and  V.  hyferythra  beldingi,  A 
single  median  dorsal  line,  as  light  distinct  and  well  de- 
fined as  the  lateral  ones,  instead  of  two  faint  brownish 
lines  as  in  V.  hyperythra  and  V.  hyperythra  beldingi. 

Type. —  Cal.  Acad.  Sci.  No.  435,  San  Jos^  Island, 
Gulf  of  California,  Walter  E.  Bryant,  April,  1892. 

Description  of  the  Type. — The  nostrils  are  in  the  large 
anterior  nasal  plates,  which  meet  on  top  of  the  snout. 
The  posterior  nasalforms  sutures  with  the  anterior  nasal, 
first  and  second  labials,  loreal,  prefrontal,  and  frontona- 
sal plates.  The  loreal  is  in  contact  with  the  second  third 
and  fourth  labials,  first  subocuiar,  preocular,  first  super- 
ciliary, first  supraocular,  prefrontal,  and  posterior  nasal. 
There  are  three  supraoculars,  the  first  is  in  contact  with 
the  first  and  second  superciliaries,  loreal,  prefrontal,  froo- 
tal,  and  second  supraocular;  the  second  is  in  contact 
with  the  frontal:  the  third  is  separated  from  the  frontal 
and  the  frontoparietal  bv  a  series  of  granules.  The  in- 
terparietal is  very  narrow.  There  is  a  series  of  occipital 
plates.  There  are  five  superior  and  six  inferior  labials  to 
below  the  middle  of   the  eye.     The  ear   opening   is   not 
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denticulated.  The  sublabials  are  separated  from  the  in- 
fralabials  by  granules.  The  anterior  gulars  are  rather 
large,  and  abruptly  separated  from  the  small  posterior 
gulars.  The  scales  on  the  collar  are  very  small,  largest 
centrally,  smaller  on  edge.  The  ventral  plates  are  ar- 
ranged in  eight  longitudinal  and  thirty  transverse  rows. 
The  back  is  covered  with  small  equal -sized  granules. 
The  conical  tail  is  provided  with  scales  arranged  in 
whorls.  The  upper  caudals  have  strong  diagonal  keels, 
but  the  lower  are  smooth.  There  are  sixteen  femoral 
pores.  The  hind  limb  is  longer  than  the  distance  be- 
tween the  anus  and  the  line  of  separation  of  the  anterior 
and  posterior  gulars. 

The  back  is  clove  brown,  dotted  with  gray  on  single 
granules  posteriorly,  with  a  median  bluish  white  line 
which  bifurcates  on  the  neck  about  a  fourth  of  an  inch 
behind  the  occipital  plates.  There  are  two  similar  lines 
on  each  side;  the  first  originating  on  the  superciliaries 
and  with  a  faint  continuation  on  the  tail;  the  second  start- 
ing at  the  nostril  and  ending  on  the  thigh.  The  ground 
color  of  the  sides  is  much  paler  than  in  K  hyperythra, 
being  pale  sepia.  The  general  tint  of  the  tail  is  hair 
brown  above,  pale  blue  below.  The  ventral  and  subla- 
bial  plates,  the  chin,  gular  region,  and  collar,  are  all  pale 
blue. 

Length  to  anus  54  mm.  Hind  limb  44  mm.  Fore 
limb  22  mm.  Head  to  ear  13  mm.  Anus  to  gular  fold 
36  mm.  Anus  to  anterior  gulars  42  mm.  Width  of  head 
8  mm. 

The  single  specimen  of  Verticaria  sericea  has  been 
compared  with  ninety-eight  of  Verticaria  hyperythra  and 
thirty-eight  of  Verticaria  hyperythra  beldingi^  without  any 
approach  to  its  distinctive  characters  having  been  found. 
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EcMECES  LAGUNENSis,  new  specics.     Plate  xiii. 


rlSSl  TaiTow.  Bnll.  C.  S.  N'M.  Uam..  Xo.  24.  p.  41. 
(?IS8T,  BddiDft  Wnl  Am.  Scientiit,  iii,  34.  p.  M.r 

Diagnosis. — Similar  to  E.  skillonianus.  but  tail  salmon 
color  instead  ot  blue,  and  mth  interparielal  smaller  than 
either  frontoparietal  instead  of  larger. 

Type. —  Cal.  Acad.  Sci.  Xo.  400,  San  Francisquito, 
Sierra  Laguna,  Gustav  Eisen.  March  28.  1893. 

Description  of  I  he  Type. — The  nasal  is  small,  in  contact 
with  die  iniemasal,  postnasal.  Brst  labial,  and  rostral  plates. 
The  postnasal  touches  the  nasal,  intemasal.  anterior  loieal, 
and  the  Brst  and  second  labials.  The  anterior  loreal  forms 
sutures  n-ith  the  postnasal,  intemasal.  frontonasal,  pre- 
frontal, second  loreal.  and  second  and  Aird  labials.  The 
three  anterior  of  the  four  supraoculars  are  in  contact  with 
the  frontal.  The  interparietal  is  smaller  than  either  of 
the  frontoparietals.  The  parietals  are  in  contact  poste- 
riorly. The  last  of  the  seven  labials  is  largest.  There 
are  tn'o  azygos  postmentals.  The  limbs  overlap  when 
pressed  against  the  body.  There  are  twent},--four  long- 
itudinal rows  of  scales.  The  dorsal  scales  are  larger 
than  the  laterals  and  ventrals.  There  b  a  median  series 
of  transversely  enlarged  subcaudals.  on  each  side  of  which 
the  other  caudals  become  gradually  smaller  dorsally. 

The  ground  color  above  and  on  the  sides  is  dark  olive. 
There  are  two  bluish  gray  lines  on  each  side.  The  up- 
per of  the**  lines  originates  on  the  intemasal  plate,  crosses 
the  anierior  loreal.  prefrontal,  supraocular,  and  parietal 
plaiet.  and  runs  along  the  dorsal  scales  (  second  and  third 
rows  irom  the  median  line  1  lo  the  tail.  The  lower  trav- 
erses '-he  labial  plates,  crosses  "he  ear  opening,  and  runs 
akng  ir.e  side  ^A  :he  neck  and  body  to  the  hind  limb. 
ir-rrr-ing  ".he  lower  hounaarv  of  ihe  olive  ground  color. 
The  '.ower  'abials.  chiTi.  throa"..  ches:.  preanal  region,  the 
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lower  surfaces  of  the  limbs,  and  the  proximal  half  of  the 
tail,  are  dull  pinkish  buff.  The  belly  and  a  faint  bar 
across  the  throat,  are  bluish  gray.  The  tail  is  salmon 
or  bright  flesh  color,  marked,  except  on  its  terminal 
fourth,  with  three  narrow  poorly  defined  lines  of  slaty 
heliotrope,  in  continuation  of  the  olive  ground  color  of 
the  back. 

Snout  to  vent  52  mm.  Tail  (about)  95  mm.  Hind 
limb  18  mm.  Fore  limb  14  mm.  Head  to  posterior  edge 
of  ear  10  mm. 

List  of  specimens  of  Eumeeea  lagunensis. 


Gal.  Acad. 
Sci.  No. 

Locality.                          Date. 

1 

Collector. 

400 
402 

/San  Francisquito,   Sierra  \  ^^^^  <.q   ,q^ 
\         Laguna,  L.  C.              /  ^^-  ^^*  ^^^ 

Qustav  Eisen. 

EUCHIROTES    BIPORUS  CopC. 

Chirotes  canaliculcUua. 

1877,  Streets,  Bull.  U.  S.  Nat.  Mua.,  No.  7,  p.  37. 

(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  38.) 

1887,  Cope,  Boll.  U.  S.  Nat.  Mus.,  No.  32,  p.  47. 

(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  97.) 
Chirotes  sp.  f 

(1880,  Lockington,  Am.  Nat.,  p.  295.) 
Euehiroies  biporus. 

1894,  Cope,  Am.  Nat.,  p.  437,  tigs.  5-5e. 

The  snout  is  short,  rounded  and  very  convex.  The 
limbs  are  very  broad  and  short,  with  five  perfect  clawed 
digits.  The  larger  head  plates  are  a  rostral,  three  labials, 
a  nasal,  an  ocular,  a  preocular,  two  suboculars,  one  su- 
praocular, a  very  large  prefrontal,  and  a  pair  of  frontals. 
There  are  also  two  small  plates  between  the  third  labial 
and  the  suboculars.  The  anus  is  preceded  by  several 
rows  of  granules,  in  front  of  which  is  a  transverse  series 
of  six  large  plates.     There  is  a  single  preanal  pore  in  a 
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lar^  plate  in  front  of  the  external  preanal  plate  of  each 
side. 

Total  length  199  mm.  Limb  8  mm.  Tail  18  mm. 
Head  7  mm. 

The  Academy  has  a  single  specimen  (No.  128)  from 
La  Paz.     The  t}'pe  came  from  Cape  San  Lucas. 
Rbna  humilis  B.  and  G. 
Kena  kamtUit. 

(IS53;  Bftiid  and  Oinrd,  Cat.  N.  A.  Beptiln,  i,  8an>"t*.  P-  >^-l 
(ISST,  Cope.  BnlL  U.  8.  Xat.  Hdi.  Ko.  SS,  p.  (A.) 
(IS«1,  Stejnegsr,  Proc.  D.  8.  Sat.  Mna.,  1801,  p.  501.) 
(1892,  Cope,  Proc.  U.  S.  Kat.  Hns..  1891,  p.  590.) 
rSloMMfoma  iumtiU. 

1861,  Cope.  Proc.  Ae.  Sat.  8ci.  Phila,  p.  306. 
1882,  Taiiow,  BaU.  U.  8.  Sal.  Uqe.,  Xo.  24,  p.  142. 
(1887,  Belding.  Veat  Am.  8cieitli«t,  iii,  Ko.  24,  p.  98.) 
Gla^fonia  kamilii. 

(1893,  Boalengvr,  Cat.  Siiak««  Bnt.  Una.,  i,  p.  70.) 
The  twent^--th^ee  Lower  Califomian  specimens  of  this  - 
curious  little  reptile  in  the  Academy's  collection  are  all 
from  the  "Cape  Region."     They  show  that  the  species 
lives  both  in  the  mountains,  and  at  the  level  of  the  sea. 

There  is  verj-  little  variation  in  color.  The  lower  parts 
are  creamy  white,  the  upper  (five  to  seven  rows  of  scales) 
Prout's  brown.  The  smallest  individual  is  91  mm.  toog, 
while  the  lai^est  measures  305  mm.,  of  which  the  tail 
forms  12  mm. 

The  t\-pe  localin-  is  \"alliecitas  (Colorado  Desert),  Cal- 
ifornia. The  species  has  been  taken  in  Lower  Califor- 
nia, at  Cape  San  Lucas,  by  Mr.  Xantus,  and  at  La  Paz. 
by  Mr.  Belding. 
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List  of  specimens  of  Rena  humilis. 


Cal.  Acad. 
Sd.  No. 

Locality. 

Date. 

Collector. 

447 

to 

460 

San  JosS  del  Gabo,  L.  C. 

Onstav  Eisen. 

469 

t  ( 

March,  1892 

( t 

817 

to 

821 

t( 

Sept.,  1893 

ti 

823 

to 

826 

<i 

(( 

(( 

880 

i( 

May,    1893 

(< 

881 

*i 

(( 

<( 

882 

»( 

(< 

(( 

883 

*( 

Jnly,  1893 

(( 

1547 

(( 

Sept.,  1894 

Eisen  and  Vaslit. 

1629 

(< 

(( 

(C 

822 
2200 
2201 

(  San  Francisquito,    Sierra  \ 
\         Laguua,  L.  C.               J 

Sept.,  1893 
Mar.  28,  1892 

Gustav  Eisen. 

LiCHANURA    TRIVIRGATA  Cope. 

L ichan ura  t rivirgata . 

1861,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  304. 

"  1865,  Jan,  leonogr.  gener.  Oph.,  2*  livr.,  pp.  69,  70." 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.43,  93.) 

(1882,  Bocourt,  Miss.  Sci.au  Max.,  ReptileB,  8^  livr.,  p.  514.) 

1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  142. 

(1887,  Beldiug,  West.  Am.  Scientist,  iii,  No.  24,  p.  98.) 

(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  65.) 

1889,  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  p.  98,  fig.  3. 

1891,  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  pp.512,  514,  515. 

(1892,  Cope,  Proc.  U.  S.  Nat.  Mus.,  1891,  p.  591.) 

[1893,  Bouleuger,  Cat.  Snakes,  Brit.  Mus.,  i,  p.  129  (part).] 

Oharina  trivirgata. 

(1883,  S.  Garman,  Mem.  Mus.  Comp.  Zool.,  viii,  3,  pp.  8,  131.) 
(1884,8.  Garman,  Bull. Essex  Inst.,  xvi,  1,  p.  22.) 
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The  Academy's  collectors  have  failed  to  find  this  soake, 
which  seems  to  be  a  very  distinct  species. 

The  types  were  collected,  by  Mr.  Xantus,  in  swamps 
among  the  mountains  near  Cape  San  Lucas.  Mr.  Belding 
obtained  an  individual  near  La  Paz. 

LiCHANURA    ROSEOFUSCA  Cope. 
LickaHura  rotmfuiKa, 

1S68,  Cop«,  Proc.  Ac.  Nkt.  Bci.  Phila.,  p.  2. 
(1875.  Cope,  Bull.  D.  S.  Nat.  Mns.,  No.  1,  p.  43.) 
(1887,  Cope,  Bnll.  U.  8.  Nat.  Mub.,  No,  32,  p.  65.) 
(1889,  Stejneger,  Proc.  U.  S.  Nat.  Mdb.,  pp.  94,  VJ,  96.) 
1891,  Stejneger,  Proo.  U.  S.  Nat.  Mua.,  pp.  512-515.) 
(1891,  Cope,  Pioc.  IT.  S.  Nat.  Mns.,  p.  591.) 
Lirhcamra  mgriottpu, 

1868,  Cope,  Proc.  Ac.  Nat,  Sci.  Phila.,  p.  2, 
(1875,  Cope,  Bull.  V.  8,  Nat.  Mqh.,  No.  I,  p.  43.) 
1887,  Cope,  Bull.  U,  S.  Nat,  Mob.,  No.  32,  p.  65.) 
(1889,  Stejnegsr,  Proc,  U.S.  Nat.  Mna.,  pp,  91,  97,  9S.) 
1891,  Stejneger,  Proc.  D,  S.  Nat.  Mna.,  pp.  512-515. 

The  t)^e  of  this  species  was  collected  in  "northern 
Lower  California,"  by  Wm.  M.  Gabb. 
Chilomeniscus  straminels  Cope. 

Chilonuniteui  ttraminfai. 

1860.  Cope,  Proc.  Ac.  Nat.  Soi.  Phila,.  p.  339. 
(1B6I.  Cope,  Proc.  Ac.  Nat.  Sci,  Phila.,  p.  302.) 
(1875,  Cope,  Ball.  U.  S,  Nat.  Mna.,  No.  1,  pp.  33,  92. 
1883,  Yarrow,  Bull.  U.  S.  Nat.  Mns.,  No.  24,  pp,  13,  80. 
(1887,  Cope,  Bnll,  U.  S.,  Nat.  Mns.,  No.  32,  p.  81.) 
(1887,  Belding,  West  Am.  Scientist,  iii.  No.  24,  p.  98.) 
(1892,  Cope,  Proc.  D.  S,  Nal.  MuB.,  1891,  p.  S»f.) 
[1891,  Bonlenger,  Cat.  Snakea,  BHt.  Mna.,  ii,  p.  573  (pari).] 
Carphophh  rtraminta. 

(1SS3,  S.  Oarman,  Mem.  Mns.  Compr.  Zool.  Cambr.,  tUi,  S,  i^. 

166,  99.) 
IISM,  S.  Garmaii,  Bull.  Essex  Inst,,  xvi.  I,  p.  32.) 
The  specimens  enumerated  below  agree  with  Prof. 
Cope's  original  description,  except  in  the  number  of  tem- 
poral plates.  These  are  i— i.  as  stated  by  Cope  in  his 
Critical  Review  of  the  Characters  and  Variations  of  the 
Snakes  of  North  America, 
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The  ground  color  of  the  upper  surfaces  of  the  adult 
specimens  varies  from  brownish  drab  to  bright  yellowish 
cinnamon.  It  is  cream  buff  in  a  younger  individual.  The 
dark  dots  near  the  tips  of  the  scales  are  present  in  all 
the  specimens,  but  do  not  appear  upon  the  first  row  of 
scales.  They  are  rarely  present  upon  the  scales  of  the 
second  row,  but  constantly  upon  those  of  the  third.  The 
first,  second,  and  half  of  the  third  rows  of  scales  are  yel- 
lowish white  or  straw  color,  as  are  also  the  gastrosteges. 

This  beautiful  little  snake  was  first  described  from 
specimens  collected  at  Cape  San  Lucas  by  Mr.  Xantus. 
It  was  afterwards  found  by  Mr.  Belding,  at  La  Paz. 

LUt  of  specimens  of  Chilomeniscus  stramineus. 


Cal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

453 

San  Jose  del  Gabo,  L.  C. 

March,  1892 

Qustav  Eisen. 

814 

t( 

Sept.,  1893 

815 

( ( 

t  ( 

816 

( t 

1  i 

877 

t  ( 

May,  1893 

t( 

990 

Miraflores,  L.  C. 

Oct.,  1893 

1170 

( i 

Sept.,  1894 

Eisen  and  Vaslit. 

2199 

i  ( 

Oct.,  1893 

Gustav  Eisen. 

Chilomeniscus  fasciatus  (Cope). 

Chilomeniscus  cinctus. 

1883,  Yarrow,  Bull.  U.  S.  Nat.  Mns.,  No.  24,  p.  86. 

(1887,  Belding,  West.  Am.  Scientist,  iii,  24,  p.  98.) 
Chilomeniscus  stramineus  fasciatus. 

1892,  Cope,  Proc.  U.  S.  Nat.  Mus.,  1891,  p.  595. 
Chilomeniscus  stramineus. 

[1894,  Boulenger,  Cat.  Snakes  Brit.  Mus.,  ii,  p.  273  (part).] 

This   species  is   known  only  from  two  specimens  col- 
lected by  Mr.  Belding  at  La  Paz,  in  1882. 
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As  no  intergradation  with  other  forms  has  been  shown, 
Professor  Cope  is  not  followed  in  the  use  of  a  trinomial. 
Tantilla  PLANicEFs  (Blainv.) 
Cohtbtr  plankep*. 

••  less,  BlainviUe.  Noiit.  Aaa.  Mub.,  W,  p.  2M,  pi.  27,  Bg>.»-3b. 
(1B63,  Baird  aod  Qirard,  Cat.  N.  A.  B«pliles,  i,  Serp«iitB,  p.  IM.) 
Homalocranion  planicept. 

18M,  Dumuril  et  Bibron,  ErpStologie  O^u^TAle,  rii,  p.  897. 

"  1863,  Jan,  Elenoo  siat.  d«gU  Ofidi,  p.  40." 

■>  1860,  Jan  and  SordeUi,  loonogr,  g£n£T.  des  Ophid.,   IB*  Utt., 

pi.  ii,  2." 
1SS3,  BooOQrt,  MiEB.  Soi.  &u  Uei.,  p.  tSSl,  pi.  iiitI,  fig.  7-7d. 
Tanlitta  plameepa. 

(1875.  Cope,  BaU.  0.  8.  Nat.  Hue.,  No.  1,  p.  35.) 

"  1B75,  Cope,  Joorn.  Ac,  Nst.  8oi,  Phils.,  p.  U3." 

(1883,  Yarrow,  Bull.  U.  8.  Nat.  Mus.,  No.  !M.  pp.  13,  190.) 

(1883,  8.  Garman,  Mem.  Una.  Compr.  Zobl.  Cambr.,  riU,  3,  pp.  M. 

163.) 
(1884,  8.  Qarman,  Bull.  Essex  Inst.,  ivi,  1,  p.  31.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mue,,  No.  32,  p.  84.) 
(1892,  Cope,  Proc.  U.  8.  Nat.  Mas.,  1891,  p.  598.) 
It  is  interesting  to  be  able  to  assign  a  definite  habitat  to 
this  long  lost  species,  which  has  been  known  from  a  single 
specimen  collected  by  Botta,  in  "California,"  early  in 
the  second  quarter  of  our  century. 

There  seems  to  be  no  doubt  that  the  specimens  before 
me  are  referable  to  this  name,  although  they  have,  with 
one  exception,  two  postocular  plates. 

The  head  is  very  flat,  and  the  snout  considerably  pro- 
longed beyond  the  lower  jaw.  The  rostral  is  somewhat 
recurved  00  top  of  the  snout.  Behind  it  are  two  small 
internasals,  followed  by  two  prefrontals  of  about  twice 
the  size  of  the  internasals.  The  large  frontal  presents 
six  edges,  but  is,  in  the  main,  triangular.  The  parietals 
are  very  large,  and  much  broader  anteriorly  than  poste- 
riorly. The  nostril  is  pierced  between  two  nasal  plates, 
which  are  united  above,  but  distinct  below  the  nostril. 
One  pre-  and  two  postoculars  on  each  side.    The  parietal 
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is  separated  from  the  labials  by  two  longitudinally  placed 
temporals.  There  are  seven  superior  labials  (the  third 
and  fourth  entering  the  orbit)  and  six  infralabials  (the 
first  pair  in  contact  on  the  middle  line).  The  anal  plate 
is  divided. 

There  is  little  variation  in  color.  A  specimen  from 
San  Jos6  del  Cabo  may  be  described  thus :  The  top  of 
the  head,  the  temporal  regions,  and  the  first  five  trans- 
verse rows  of  scales  on  the  neck  are  brown,  changing 
gradually  from  hair  brown,  on  the  snout,  to  deep  clove 
brown  posteriorly.  On  the  sixth  and  seventh  rows  of 
scales  of  the  neck  is  a  whitish  collar  about  as  wide  as  the 
length  of  one  scale.  The  rest  of  the  upper  surface  is 
bright  broccoli  brown,  slightly  vinaceous  on  the  tail.  The 
posterior  three -fourths  of  the  ventral  surface  are  tinged 
with  coral  red,  brightest  immediately  in  front  of  the  anus. 
The  anterior  fourth  of  the  ventral  surface  is  pale  grayish 
clay  color,  but  may  have  been  red  in  life,  as  this  color 
has  entirely  disappeared  from  all  parts  of  the  belly  in 
other  specimens. 

The  specimens  mentioned  in  the  following  table  are  all 
from  San  Jose  del  Cabo  except  the  first,  which  was  se- 
cured in  the  Sierra  de  la  Laguna. 


Postocii- 
lars. 

Scale 
rows. 

Urosteges . 

1 
1 

Gastrosteges 

Length  of 
tail  iu  mm. 

Total  length 
iu  mm. 

2-2 

15 

57 

139 

57 

224 

2-2 

15 

57 

i           138 

34 

165 

2-2 

15 

49 

139 

23 

123 

2-2 

15 

55 

139 

67 

260 

2-2 

15 

58 

140 

64 

251 

1-1 

15 

• 

55 

139 

63 

251 
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No,  446  has  the  frontal  plate  partially  united  with  the 
prefrontals.  The  first  pair  of  infralabials  are  separated 
below  in  No.  2208. 

LM  of  ipecimtnA  of  Tanlilta  pkmicept. 


CW.  Ao»d. 
Soi.  No. 

Locality. 

Date. 

Colleotot. 

440 
446 

San  Jose  del  Cuba,  L.  C. 

1892 

W.  E.  Bryant. 

446 

OaBtaT  Eiaen. 

637 

Sierra  Lngnoa,  L.  C. 

Mar.  27, 1892 

99S 

Sau  JoB^  del  Cabo,  L.  C. 

May,  1893 

2208 

Lover  California. 

Rhinochilus  lecontei  B.  &  G, 

Rhinochiiui  lecoNtri. 

(1853,  Baird  and  Girard,  Cat.  N.  A.  Reptileii,  i,  Serpentit,  p.  120.) 
1880,  Locbingtou,  Am.  Nat.,  p.  205. 

Mr.  Lockington  has  recorded  this  species  as  having 
been  collected  by  Mr.  W.  J,  Fisher,  "  at  or  to  the  south 
of  Magdalena  Bay,"'  Lower  California. 

The  type  came  from  San  Diego,  Cal. 
Lampropeltis  conjuncta  (Cope). 

Lamproiitliit  boy  Hi. 

I860,  Cope,  Proc.  Ai\  Xat.  Sci.  Phila.,  p.  255. 
LaiHpropeltiii  bojflii  var.  coiijanela. 

18C1,  Cope,  Proc.  Au.  Nnl.  Sci.  Phila.,  p.  301. 
Ophibolui  ijetuliin  roujunctua. 

{187."!,  Cope,  Bull.  V.  S.  Sat.  Mna.,  Ko.  I,  pp.  37,  92.) 

I37S,  Yarrow  aud   Henshaw,  U.  S.  G.   G.   SorT.  W.  100th  Hcc, 

Appeudii  S  S,  p.  212. 
[1S87,  Coi>e,  Bull.  r.  S.  Nat.  Mus.,  No.  32,  p.  78,) 
OphiMaa  iirtalut  hoyli. 

1883,  Yamiw,  Hull.  l'.  S.  Xn(.  Mus.,  N».  24,  p.  92  (part). 
(IS37.  Bfldiun.  West  Xm.  S.'ieiitist,  iii,  -H.  p.  98.) 
Younjf  specimt^ns  ot   this  form  are  not  distinguishable 
from   those   ot  /,.  f-oy///.      However,  all  the  larger  indi- 
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viduals  from  Lower  California  differ  from  those  collected 
in  California,  in  having  the  scales  of  the  white  rings 
marked  basally  with  black  or  dark  brown.  This  black 
edging  seems  to  appear  first  upon  those  scales  which  are 
nearest  the  median  dorsal  line,  and  to  extend  to  the  lateral 
ones  and  over  more  and  more  of  the  surface  of  each 
scale,  as  the  animal  increases  in  size. 

The  type  was  taken  by  John  Xantus  near  Cape  San 
Lucas.     Mr.  Belding  found  the  species  at  La  Paz. 

List  of  specimens  of  Lampropeltis  conjuncta. 


Cal.  Acad. 
8ci.No. 

Locality. 

Date. 

Collector. 

618 

San  Jose  del  Cabo,  L.  C. 

W.  E.  Bryant. 

801 

to 

809 

1 1 

Sept.,  1893 

Gnstay  Eisen. 

865 

( > 

Oct.,  1893 

it 

1560 

<i 

Sept.,  1894 

Eisen  and  Vaslit 

1561 

«{ 

(1 

<( 

1562 

c  t 

«( 

Lampropeltis  nitida  new  species.     Plate  xiv. 

Diagnosis, — Allied  to  L,  californicB^  but  with  the  gas- 
trosteges,  urosteges,  and  upper  surfaces  of  head  and  snout, 
entirely  brownish  black. 

Tyfe. — Cal.  Acad.  Sci.  No.  8oo,  San  Jose  del  Cabo, 
Lower  California,  Gustav  Eisen,  September,  1893. 

Descri-ption  of  the  Type, — The  head  is  slightly  distinct, 
considerably  depressed,  its  plates  normal;  one  loreal;  one 
pre- and  two  postoculars;  scales  in  twenty- three  rows, 
smooth,  with  two  apical  pits;  postgeneials  very  small; 
anal  entire;  seven  superior  labials,  the  third  and  fourth 
entering  the  orbit;  two  hundred  and  twenty-seven  gas- 
trosteges;   fifty-six  pairs  of  urosteges. 
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The  back  and  sides  are  blackish  brown ;  the  iormer, 
with  a  rather  indistinct  longitudinal  line  composed  of  cin- 
namon colored  spots  upon  the  centers  of  the  scales  of  the 
median  series,  and  upon  the  inner  edges  of  those  forming 
the  first  row  on  each  side  of  this  series ;  the  latter,  with 
a  few  scales  of  the  first  and  second  rows  dotted,  centrally, 
with  cinnamon  or  yellowish  white.  A  band  of  cinnamon 
crosses  the  nape.  The  gulars,  geneials,  and  inferior 
labials,  are  blackish  brown  with  paler  centers.  The 
plates  on  the  top  and  sides  of  the  head  are  brownish 
black,  with  faintly  indicated  dots  of  raw  umber  upon  the 
loreal,  pre-  and  postocular  plates,  and  near  the  posterior 
edges  of  the  supraoculars  and  parietals.  There  are  six 
cinnamon  colored  blotches  on  the  upper  surface  of  the 
tail.  The  gastrosteges  and  urosteges  are  entirely  brownish 
black,  with  the  exception  of  the  first  ten  gastrosteges, 
which  show  faint  cinnamon  colored  dots. 

Total  length  965  mm.     Tail   125  mm. 

A  small  specimen  (290  mm.)  has,  on  the  sides,  rather 
numerous  cinnamon  colored  blotches  or  enlargements  of 
a  similarly  colored  longitudinal  line.  This  line  is  of  about 
the  width  of  one  row  of  scales,  and  occupies  the  tips  of 
the  gastrosteges  and  the  lower  half  of  each  scale  of  the 
first  series. 

Lint  0/  "/lecinteTiK  o/  Lampropellit  nilida. 


Cut.  Acad. 

Soi.  No. 

LocBlity. 

Dale. 

CoUeotor. 

800 

Sau  Jose  del  Cabo,  L.  C 

1  Sept.,  1893 

QuBtaT  EiiflD. 

1533 

S«pt.,  1894 

EiBeuaadVMlJt. 

Hypsigi.hna  ochrokiiyncha 

Cope. 

i.s6<: 

(189 

,.<,  ,.rhr«rh!„,.-ku>. 

,  l^.jie,  I'm,-.  Xi:  Nat.  So 

4.  Buuh'iiyer,  Cat.  Snakes 

PUila..  p.  24a. 
Brit.  SIiiB.,  ii.  p. 

209  [part].) 
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Hypsiglena  ochrorhyncha. 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  38,  92.) 

(1880,  Lockington,  Am.  Nat.,  xiy,  p.  295.) 

1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  pp.  15,  97. 

(1883,  Garman,  Mem.  Mas.  Gompr.  Zool.  Gambr.,  viii,  3,  pp.  80, 

161.) 
(1884,  Garman,  Bull.  Essex  Inst.,  xvi,  1,  p.  30.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  78.) 
(1887,  Belding.  West  Am.  Scientist,  iii,  24,  p.  98.) 
<1892,  Cope,  Proo.  U.S.  Nat.  Mus.,  1891,  p.  617.) 

The  present  specimens  all  agree  in  having  **pseudo- 
preoculars,"  flat  heads,  and  dark  postocular  stripes  cover- 
ing less  than  half  of  the  sixth  supralabial  plates — ^the 
characters  said  to  distinguish  H.  ochrorhyncha  from  H. 
texana  Stejneger,  and  H.  chlorofhcea  Cope. 

The  total  length  of  the  largest  specimen  is  525  mm. 

This  species  was  originally  described  from  specimens 
collected  by  Mr.  Xantus  at  Cape  San  Lucas.  Mr.  Belding 
obtained  others  at  La  Paz,  in  1882.  It  is  not  confined  to 
Lower  California. 


Liti  of  specimens  of  Hypsigle 

na  ochrorhyncha. 

Gal.  Acad. 
8ci.  No. 

Locality. 

Date. 

Collector. 

757 

San  Jos 6  del  Cabo,  L.  C. 

Oct.  7,  1890 

W.  E.Bryant. 

811 

( ( 

Sept.,  1893 

Gustav  Eiseu. 

868 

1  i 

Oct.,  1893 

(( 

1407 

Sierra  San  Lazaro,  L.  C. 

Sept.,  1894 

EisenaudVaslit. 

1408 

( ( 

K 

(( 

1548 
2202 

San  Jos^  del  Cabo,  L.  C. 

i  San   Francisquito,   Sierra  \ 

\         Laguna,  L.  C.                / 

Mar.  28,  1892 

ti 
Gustav  Eisen. 

Phyllorhynchus  decurtatus  (Cope). 

Phimothyra  decurtata. 

1868,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  310. 
(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  38,  92.) 
1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  pp.  99,  191. 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  98.) 
Sd  Sbb.,  Vol.  Y.  (  10  )  May  28,  1896. 
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Salvadora  dtctiriala. 

(1883,  GHrmao,  Hem.  Una.  Compr.  Z06I.  Camb.,  Tiii,  3,  pp.  39, 

145.) 
(ISS4,  Oarm&n,  Bull.  Eseerlnst.,  ivi,  p.  25.) 
(1887.  Cope,  Bnll.  D.  8.  Nat.  Mua.,  No.  32,  p.  72.) 
(188$,  Bocourt,  MUb.  Soi.  an  Hex.,  Beptiles,  lie  livr.,  p.  663.) 
PhyUorhynehMe  decvrlalvi. 

1890,  SteJneBeT,  Proo.  U.  B.  Nat.  Uus.,  p.  164. 
(1892,  Cope.  Pmc.  U.  S.  Nat.  Mus.,  1891,  p.  618.) 
Ly(orAjnicAN(  decurlalug.  ' 

(1893,  Boaleuger,  Cat.  SoakM  Brit.  Mas.,  i,  p.  417.) 
This  peculiar  snake  has  not  been  found  by  any  of  the 
California  Academy's  expeditions  to  Lower  California. 

The  type  was  collected,  by  Mr.  Wm.  M.  Gabb,  in  the 
"  upper  part  of  Lower  California,"      Mr.  L.  Beldiog 
obtained  a  second  specimen  at  La  Paz. 
Salvadora  grahami.,^:  B.  and  G. 

Salvadora  grahamia. 

(1853^  Baird  and  Girard,  Cat.  N.  A.  Beptiles,  I,  Serpenta,  p.  104.) 
(1887.  Cope.  BnU.  U.  S.  Nat.  Mug.,  No.  32,  p.  72.) 
(1892.  Cope,  Proo.  U.  S.  Nat.  Mus.,  1891,  p.  619.) 
Phimothyra  yTahamiit. 

1861,  Cope,  Proc.  Ac.  Nat.  Sci.  Pbila..  p.  300. 
(1875,  Yattow,  U.  S.  O.  G.  Sarr.  W.  lOOlh  Mer..  t.  p.  538.) 
(1875,  CoueB.  U,  S.  G.  G.  Snrv.  W.  lOWh  Mer.,  t,  p.  620.) 
(1875,  Cope.  BnU.  U.  S.  Nat.  Mna.,  No.  1,  p.  38.)  ' 
Phimolhyra  grahami. 

1883,  Yarrow,  Bull.  V.  S.  Nat.  Mas.,  No.  24,  pp.  15,  98. 
(1887,  Beldiug,  Went.  Am.  Scientist,  iii,  24,  p.  98.) 
Each  of  the  specimens  in  the  Academy's  collection 
has  nine  upper  labials,  the  number  originally  stated  by 
Prof.  Baird.*  Two  have  a  single  small  subocular  plate 
on  each  side,  as  in  the  type  of  S.  gyahamta  hexalepts  and 
in  one  of  the  specimens  referred  to  that  name  by  Dr. 
Siejneyer  in  his  Annotated  List  of  the  Reptiles  and 
Hatrachians   Collected  by  the   Death  Valley  Expedition. 

■  iLipo  yivo>  ei^jlit  11'  llie  iiiimlper  iti  Lis  try  to  the  siieoiea  of  this  genus 
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Another  individual  has  this  plate  present  on  one  side  only, 
thus  agreeing  with  the  specimen  from  St.  Thomas,  Ne- 
vada, recorded  by  Dr.  Stejneger  (1.  c,  p.  206),  who  also 
mentions  and  figures  specimens  in  which  a  second  sub- 
ocular  is  present.  In  view  of  these  facts,  it  appears  that 
this  character  is  not  constant  enough  to  warrant  the  re- 
tention of  the  name  hexalepis. 

The  largest  individual  measures  940  mm.  in  total  length. 

This  species  was  first  described  from  a  specimen  col- 
lected by  Col.  J.  D.  Graham,  in  **  Sonora,  Mex."  Sub- 
sequently, Mr.  Xantus  found  it  at  Cape  San  Lucas,  and 
Mr.  Belding,  at  La  Paz. 

List  of  specimens  of  Salvadora  grahamice. 


Gal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

652 

Comoudn,  L.  C. 

Mar.  3,  1889 

W.  E.  Bryant. 

760 

Agna  Caliente,  L.  C. 

Oct.,  1890. 

«< 

761 

It 

(« 

<< 

782 

San  Jose  del  Cabo,  L.  €. 

Oct.  7,  1890 

(( 

812 

«( 

Sept.,  1893 

Giistav  Eisen. 

813 

(( 

( ( 

(( 

876 

(1 

Aug.,  1893 

(( 

1406 

Sierra  San  Lazaro,  L.  C. 

Sept.,    1894 

Eisen  and  Vaslit. 

1546 

8au  Jose  del  Cabo,  L.  C. 

(i 

(C 

Bascanion  flagellum  frenatum  Stejn. 

Bascanium  flagelliforme  testaceum. 

1875,  Cope,  Bull.  U.  S.  Nat.  Mue.,  No.  1,  p.  40. 

1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  112. 

(1887,  Belding,  West  Am.  Scientist,  iii.  No.  24,  p.  89.) 

(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  71.) 
Bascanium  flagelliforme. 

1891,  Cope,  Proc.  U.  S.  Nat.  Mus.,  p.  626  (part). 
Bascamon  flagellum  frtnaium. 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  208. 

The  specimens  enumerated  below  have  been  compared 
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with  a  number  from  Southern  California,"  and  found  not 
appreciably  different,  except  that  the  Lower  Californian 
snakes  seem  to  have  the  black  markings  at  the  bases  of 
the  dorsal  and  lateral  scales  often  larger  and  more  nu- 
merous. Even  this  character  is,  however,  rather  incon- 
stant, and  there  seems,  therefore,  to  be  no  reason  for 
making  the  separation  tentatively  suggested  by  Dr.  Stejne- 
ger.t 

The  type  came  from  Mountain  Spring,  Colorado  Des- 
ert, San  Diego  Co.,  California.  Mr,  Xantus  found  the 
species  at  Cape  San  Lucas.  The  three  specimens  col- 
lected by  Mr.  Belding  at  La  Paz,  and  recorded  by  Dr. 
Yarrow  under  the  name  B .  jlagelUforme  testaceum,  doubt- 
less belong  here. 

Li»t  of  apttijoenK  of  Snnanion  fiagtitum  /renaium. 


Oal.  Ao«d. 
Sol.  No. 

Looriity. 

D.,.. 

Coll«!tor. 

483 

San  Jo8(5  del  Cabo,  L.  C. 

ZpHl  i.  IBM 

QQBtav  Eiaen. 

4S4 

April,    1893 

W.  E.  Bryant. 

535 

Sept.  30,  1890 

60S 

Oct.  6.  1S90 

■ 

610 

■' 

Sept.  4.  1890 

"         ■ 

BSS 

Lower  Cnlifoioia. 

1889 

■ 

793 
799 

San  JoHL- ad  CBbo,  L.  C. 

Sept.,  1893 

GnalavEisen. 

84S 

•• 

866 

Dot.,  1883 

1671 
to 
I«7 
1618 

Sept..  1894 

EiRenanaVaslit. 

H83 

Miraflores,  L.  C. 

1184 

'One  of  tbere  speoimeiiB,  from  Yosemite  Vellej,  Cal.,  has  a 
pkte. 

t  N.  A.  FanoB,  No.  7,  1893,  p.  208. 
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Bascanion  aurigulum  Cope. 

DrymobiuB  aurigulus. 

1861,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  301. 

Biueemium  aurigulum. 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  40,  92) 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  pp.  113,  191.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  71.) 
(1887,  Beldiog,  West.  Am.  Scientist,  iii,  24,  p.  99.) 

Coluber  flagellif or  mis  var.  aurigulus. 

(1883,  S.  Qarman,  Mem.  Mus.  Compr.  Zool.  Cambr.,  Tiii,  3,  pp. 

44,  148.) 
(1884,  8.  Qarman,  Bull.  Essex  Inst.,  zvi,  1,  p.  26.) 

BtMScanium  UUerale  aurigulum. 

(1892,  Cope,  Proc.  U.  S.,  Nat.  Mus.,  1891,  p.  629.) 

The  apparent  rarity  of  this  species  may  be  due  to  ig- 
norance  of  its  habits.  The  various  expeditions  sent  by 
the  Academy  to  Lower  California  have  secured  one  speci- 
men. It  agrees  perfectly  with  Cope's  original  description 
of  the  only  other  known  representative  of  the  species, 
secured  by  Mr.  Xantus  at  Cape  San  Lucas. 

Although  this  species  is  undoubtedly  closely  related  to 
B.  lateraUy  no  intergradation  has  been  shown,  and  there 
seems  to  be,  therefore,  no  reason  for  using  a  trinomial 
appellation  in  this  connection. 

The  present  specimen  (Cal.  Acad.  Sci.  No.  870)  is 
1.045  m.  in  length,  of  which  the  tail  forms  348  mm.  It 
was  collected  by  Gustav  Eisen,  at  Sap  Jos6  del  Cabo,  in 
November,  1893. 

PiTUOPHIS    CATENIFER    DESERTICOLA  Stejn. 

Pilyophis  sayi  belhna. 

1877,  Streets,  Bull.  U.  8.  Nat.  Mus.,  No.  7,  p.  40. 

(1883,  Yarrow,  BuU.  U.  S.  Nat.  Mus.,  No.  24,  p.  106.) 
Pituophis  caieni/er  deaerticola. 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  206. 

Dr.  Streets  has  recorded  a  specimen  of  this  snake  from 
San  Martin  Island,  off  the  Pacific  coast  of  Lower  Cali- 
fornia. It  is  a  locality  where  P.  catenifer  might  rather 
be  expected  to  occur. 


ISO 
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PlTUOPHIS  VERTBBRALIS  (Blainv.) 
Coluber  rerltbratit. 

183fi,  BUiiiTille,  Nonv.  Ann.  Mas.,  iv,  p.  293,  pi.  27,  fig.  2-Sb. 
(1S53,  Baird  and  Girard,  Cat.  N.  A.  BeptUes,  I,  Snpento,  p.  IS2.) 
PiluophiM  verUbralu. 

18M,  Datn^ril  «t  Bibron,  Erp£tologie  Qfinfnle,  vii,  p.  238. 
1888,  Bocoiirt,  UisH.  Soi.  as  Hex.,  Reptiles,  11<  Utt.,  p.  87%  pi. 
ilTii,  8g8.  l~ld. 
Pitfophi*  kamatoU. 

1860,  Cop^  Proo.  Ac.  Nat.  8ci.  Phila.,  p.  343. 
PityopKii  mtlanoleueiii  veTtebraUi. 

"  1863,  Jan,  Elenoo,  siat.  d^li  Ofidi,  p.  69." 

,  Jaq,  leonogr.  %iaiT.  Uph.,  22*  liyr.,  pi.  1,  fig.  3." 
Pitfophi*  vtrttbrrUu. 

(1876,  Cope,  Bnll.  D.  S.  Nat,  Mns.,  No.  1,  pp.  39,  92.) 
1883,  Yarrow,  Ball.  U.  8.  Nat.  Mna..  No.  24,  p.  107. 
(1884,  OumsD,  Bull.  Essex  IdbI.  ivi,  p.  27.) 
{1867,  Cope.  BdII.  U.  B.  Nat.  Hde.,  No.  32,  p.  72.) 
(1887,  Beldiag,  West  Am.  ScieDtiat,  iii.  24,  p.  98.) 
(1692,  Cope.  Proc.  U.  a  Nat.  Mdb.,  1891,  p.  642.) 
PilgophU  caltn\ftT. 

(1883,  Garman,  Mem.  Mas.  Compr.  Zool.  Cambr.,  <riii,  3,  pp.  S2, 
150  [part].) 
Proiessor  Cope's  description  (Proc.  Ac.  Phila.,  i860, 
p.  342)  gives  a  good  idea  of  this  species.  Many  of  the 
scales  of  the  red  dorsal  blotches  have  blackish  centers, 
varying  in  extent  in  different  specimens.  The  anterior 
urosteges  are  frequently  undivided.  The  following  table 
shows  the  variability  of  the  scale  characters.  The  speci- 
mens mentioned  in  it  are  all  from  San  Jose  del  Cabo. 


Scale 

Smooth 
«cale 

Pre. 

fruutak. 

Preoc- 

ulfits. 

POBtOC 

iilars 

'  Supra- 
labials. 

lufra- 
labials. 

GastTO- 
steges. 

tJr*- 
■teges 

3j 

12 

2-2 

3-3 

8-9 

13-13 

239 

64 

3.1 

8-10 

■•-^> 

.1-3 

(t-!> 

12-12 

243 

67 

V.i 

1.1 

■2  -2 

3-3 

!<-!! 

12-12 

2M 

65 

M 

11 

■2-2 

:i-3 

!!-!> 

13-13 

231 

60 

r. 

10 

3-ri 

■     It-lti 

13-13 

245 

61 

Li 

10-14 

■2--2 

3-3 

9-9 

12-12 

233 

63 

i-i 

11 

1-1 

3-3 

:   Hl-9 

12-12 

243 

62 
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Pttuaphis  veriebralis  was  originally  described  from  a 
specimen  which  Botta  collected  in  **  California."  Mr. 
Xantus  found  it  at  Cape  San  Lucas,  and  Mr.  Belding  at 
La  Paz. 

Lisi  of  specimens  of  PituophU  vertebtalis. 


Cal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

221 

San  Jo8^  del  Cabo,  L.  C. 

Mar.,   1892 

W.  E.  Bryant. 

485 

<i 

<i 

762 

Sept.20,  1890 

i( 

790 

Sept.,  1893 

Gnstay  Eisen. 

791 

It 

(f 

792 

(1 

f  ( 

867 

'* 

Oct.,  1893 

it 

1186 

Miraflores,  L.  C. 

Sept.,  1894 

Eisen  and  Vaslit. 

1563 

to 

1566 

San  Jo8^  del  Cabo,  L.  C. 

«< 

II 

1569 

« 1 

«i 

II 

1570 

(( 

«< 

II 

Thamnophis  cyrtopsis  collaris  (Jan). 

Thamnophis  cyrtopsis  y&r.  cyclidea. 

1861,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  299. 

EuUenia  cyrtopsis. 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  p.  41.) 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  121.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  73.) 
(1887,  Belding,  West.  Am.  Scientist,  iii,  24,  p.  99.) 

Eutctnia  cyrtopsis  collaris. 

(1892,  Cope,  Proc.  U.  S.  Nat.  Mus.,  1891,  p.  657.) 

Tropidonotus  ordinatus  var.  eqnes. 

(1893,  Boulenger,  Cat.  Snakes  Brit.  Mus.,  i,  p.  209.) 

Since  Mr.  Xantus  secured  a  single  garter  snake  at  Cape 
San  Lucas,  no  representative  of  this  genus  has  been  re- 
corded from  Lower  California.  It  seems  hardly  probable 
that  the  Lower  Calif ornian  form  is  identical  with  that  of 
the  Mexican  mainland. 
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Natrix  valida  (Kenn.) 

Stgma  valida. 

I860,  Kennioott,  Proo.  Ao.  Nat.  Sol.  Pbik.,  p.  334. 

(1887,  Cope,  BnU.  U.  S.  Nat.  Uub.,  No.  32,  p.  74.) 
TVopidonottu  Uphropleura. 

1860,  Cope,  Proo.  Ao.  Nat.  Soi.  FhiU.,  p.  341. 
Tropidonolvi  valid^  vaiidvi. 

(1876,  Cope,  BnU.  U.  S.  Nat.  Mot.,  No.  1.  p.  42.) 

(1883,  Yarrow,  Ball.  U.  8.  Nat.  Mas.,  No.  24,  p.  132.) 

(1887,  Beldiag,  West  Am.  Scientist,  iii,  34,  p.  M.) 
Tropidonolvi  valtdHi  Itphropletira . 

1S83,  Yarrow,  Ball.  D.  S.  Nat.  Mae.,  No.  24,  p.  133. 

(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  96.) 
Tropidonolut  Uberii  validui. 

[18S3,  Oarman,  Uem.  Mas.  Compr.  Zool.  Cambr.,  riii,  3,  pp.  28, 
143  (part).] 
Natrix  vaiida  vaiida . 

1892,  Cope,  Proo.  U.  8.  Nat.  Mns.,  1891,  p.  870. 
IWopidonotua  vatidui. 

1893,  Boalenger,  Cat.  Snakes,  Brit.  Mna.,  i,  p.  237  (purt). 
(ISM,  OUntfaer,  Biologia  C.-Am.,  p.  134.) 

The  following  table,  based  upon  fifteen  specimens  from 
San  Jos6  del  Cabo,  will  serve  to  show  the  variation  in  the 
scale  characters  of  this  species. 


i 

' 

it 

s 

1^ 

1 

1 

1 

Tempoimla. 

Bight. 

Lett. 

P 

I 

u 

N 

D 

b 
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72 
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10 

0 

8 

10 

2-2 
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1-2 

I~2 

73 

143 

19 
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8 

10 

!-2 

3-3 

1-2 

1-2 

74 

146 

19 

0 

8 

10 

I-l 

3-3 

1-2 

1-2 

75 

144 

19 

0 

8 

1-1 

3-3 

1-3 

1-2 

142 

19 

0 

8 

1-2 

3-3 

1-2 

1-2 

77 

142 

19 

0 

7-8 

10 

.V3 

1-2 

1-2 

78 
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19 

0 

8 

10 

3-2 

1-2 

1-3 

79 
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8 
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2-2 

3-3 

1-2 

1-2 

80 
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1-3 

1-2 

81 
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1-2 

U2 

82 

1.19 

1» 
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1-3 

1-2 
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Many  specimens  contained  fish  which  Dr.  Chas.  H. 
Gilbert  has  identified  with  Mugil  brasiliensis. 

Natrix  valida  was  first  described  by  Robert  Kennicott, 
in  i860,  from  a  specimen  collected  in  Durango,  Mexico, 
by  Lieut.  Couch.  Professor  Cope  described  others  con- 
temporaneously from  Cape  San  Lucas,  under  the  name 
Troptdonotus  tephropleura,  Mr.  Belding  found  the  species 
at  La  Paz.  It  appears  to  be  the  most  abundant  snake  of 
the  country  immediately  surrounding  San  Jos6  del  Cabo. 

List  of  specimens  of  NcUrix  valida. 


Gal.  Acad. 
8oi.  No. 

Locality. 

Date. 

OoUeotor. 

454 

to 

462 

San  JosS  del  Cabo,  L.  C. 

Mar.,   1892 

Gustay  Eisen. 

486 

t( 

W.  E.  Bryant. 

538 

Mar.  16,  1892 

<i 

603 

Oct.  6,  1890 

(t 

540 

Mar.,   1892 

Gnstav  Eisen. 

614 

Sept.  6,  1890 

W.  E.  Bryant. 

615 

Sept.  28,  1890 

616 

•  « 

617 

{( 

« (. 

766 

Oct.,  1890 

756 

it 

783 

to 
788 

Sept..  1893 

Gustav  Eisen. 

873 

Nov.,   1893 

«« 

1580 

to 

1617 

Sept.,  1894 

Eisen  and  Vaslit. 
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Natrix  cel^no  (Cope). 

Tropidonotut  cekmo. 

1860,  Cop«,  Proo.  Ao.  Nat.  Sci.  PUU.,  p.  34L 

ISei.  Cop«,  Ptoo.  Ao.  Nat.  Soi.  FhUa.,  p.  298. 
Tropidonolut  validua  celasno. 

(ISTfi,  Cope,  Ball.  U.  B.  Nat.  Hns.,  No.  I,  pp.  42,  93.) 

(1863,  TuTOw,  BalL  U,  S.  Nat.  Hni.,  No.  24,  p.  133.) 

(1887,  Balding,  WbhI  Am.  SdeutiRt,  iii,  3^  p.  99.] 
Btgina  mmda  eetano. 

(1887,  Cope,  BuU.  D.  S.  Kat.  Mua.,  No.  32,  p.  74.) 
Troptdoaotui  lebtrit  validu*. 

[1683,  Gannan.  H«m.  Hne.  GonipT.  Zoul.  Cambr.,  viii,  3,  p.  143, 
(part)-] 
Natrix  vcdida  etUxno. 

1S92,  Cope,  Proo.  U.  S.  Nat.  Mas.,  1891,  p.  870. 
Tropidojtolut  validnt. 

[1693,  Bonleuger,  Cat.  Snakes  Biit.  Una.,  i,  p.  237  (part).] 

There  seem  to  be  no  structural  differences  between 
this  and  the  preceding  species.  In  fact,  it  is  not  improb- 
able that  TV.  celano  will  ultimately  be  found  to  have  been 
established  upon  melanistic  individuals  of  N.  valida.  Un- 
til this  has  been  shown  to  be  the  case,  however,  they 
must  be  regarded  as  distinct  species,  for  they  live  in  the 
same  localities  without  any  apparent  tendency  towards 
intergradation,  so  far  as  the  specimens  before  me  reveal. 
The  number  of  preocular  plates  is  either  one  or  two,  but 
the  postoculars  seem  to  be  constantly  three.  The  largest 
specimen  is  890  mm.  in  total  length,  the  tail  being  208  mm. 
It  has  the  internasal  plate  of  each  side  united  with  the 
corresponding  prefontal,  but  a  groove  extends  halfway 
across  between  them.  Some  of  the  specimens  contained 
small  fish,  Mugil  brasUiensis. 
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JjUt  of  apecimens  of  Natrix  celano. 


Cal.  Aoad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

612 

Ban  Jos  6  del  Cabo,  L.  G. 

Sept.  18, 1890 

W.  E.  Bryant. 

789 

i( 

Sept.,  1893 

Qustay  Eisen. 

1185 

Miraflores,  L.  C. 

Sept.,  1894 

Eisen  and  Vaslit. 

1359 

II 

II 

II 

1578 

San  Jo8^  del  Cabo,  L.  C. 

II 

II 

1579 

II 

II 

Ik 

Trimorphodon  lyrophanes  Cope. 

Lyeodon  lyrophanes, 

1860,  Cope,  Proc.  Ac.  Nat.  Soi.  Phila.,  p.  343. 
Trimorphodon  lyrophanes, 

1861,  Cope,  Proo,  Ac.  Nat.  Sci.  Phila.,  p.  297. 
(1876,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  p.  38.) 
1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  pp.  16,  98. 
1886,  Cope,  Proc.  Am.  PhiloH.  See,  p.  286. 

(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  p.  68.) 
(1892,  Cope,  Proc.  U.  8.  Nat.  Mus.,  1891,  p.  679.) 

The  specimens  in  the  collection  of  the  California  Acad- 
emy of  Sciences  agree  perfectly  with  Prof.  Cope's  original 
description,  except  in  the  number  of  scale  rows  and 
loreal  plates.  One  of  the  seven  has  twenty-one  rows  of 
scales,  two  have  twenty-two,  and  the  remaining  four  have 
twenty-three  rows.  Each  of  four  of  these  specimens  has 
a  small  plate  in  the  notch  between  the  second  and  third 
supralabials,  below  the  posterior  loreal,  and  in  front  of 
the  two  inferior  preoculars.  The  largest  individual  (No. 
482)  is  990  mm.  in  total  length,  155  mm.  representing  the 
tail.  It  is  a  female,  and  contains  eggs  measuring  about 
9x21  mm. 

The  types  of  this  species  were  secured  by  Mr.  Xantus 
at  Cape  San  Lucas.  Mr.  Belding  found  other  speci- 
mens at  La  Paz,  in  1882. 
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LUt  of  ^Mettnau  of  Trimorpliodoit  luropktMa. 


Otl.jLemd. 
Soi.  No. 

Locklity. 

Date. 

OoltMtor. 

<88 

8«DJ(»«delCBbo,  L.C. 

Uar.  16,  1892 

W.E.Brrant. 

810 

Sept.,  1893 

OniUv  EiMn. 

878 

" 

Hay,  1803 

IMS 

Biem  Sui  Luuo,  L.  C. 

Sept.,  1804 

EiMoandTa^t. 

1549 

San  Job£  d«l  Cabo.  L.C. 

" 

8S0» 

Lower  CalUornia. 

2210 

Crotalis  atrox  B.  and  G. 

Cr«tatii$  alrox  ■ 

(1S63,  Baird  and  Qirard,  Cat.  N.  A.  Beptilea,  i,  Serpenia,  p.  S.) 
CaudiMona  atrox  tonoraauU, 

1861,  Cope,  Froe.  Ac.  Nat.  Soi.  Pbila.,  p.  292. 
Crotalut  odammtttHt  atrox. 

(1675,  Cope,  BaU.  U.  8.  Nat.  Una.,  No.  1,  p.  33.) 

18TT,  Streets,  BuU.  U.  8.  Nat.  Has.,  No.  7,  p.  40. 

1SS3,  Tattow,  Ball.  U.  S.  Nat.  Uns.,  p.  No.  24.  p.  78.  ' 

(1889,  Cope,  Ptoo.  D.  S.  Nat.  Hos..  p.  147.) 

(1891,  Cope,  Proc.  D.  8.  Nat.  Hns.,  p.  690.) 

Without  specimens  from  other  localities  for  compariooo, 
nothing  can  be  said  about  the  status  of  Lower  CaUfomiao 
snakes  of  the  Crotalus  adamanleus  group.  Prof.  Cope  is 
followed,  therefore,  in  the  use  of  the  name  atrox,  although 
it  seems  scarcely  probable  that  Lower  Californiao  aad 
Texan  specimens  are  identical. 

In  the  collection  of  1894.  are  seven  specimens  about 
170  mm.  long.  These,  Dr.  Eisen  informs  me,  were  takeo 
trom  a  large  female  caught  at  San  Jos^  del  Cabo. 

This  rattlesnake  has  been  reported  from  Cape  San 
Lucas,  La  Paz,  and  Los  Coronados  Islands,  in  Lower 
California. 
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List  of  specimens  of  Croialus  alrox. 


Gal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Goliector. 

653 

Lower  Oalifomia. 

1889 

776 

to 

782 

San  JosS  del  Gabo,  L.  C. 

Sept.,  1893 

OustavEisen. 

860 

(( 

Oct.,  1893 

n 

861 

K 

(C 

<l 

973 

Siena  £1  Taste,  L.  G. 

Sept.,  1893 

<< 

1542 

to 

1545 

San  Jos^  del  Gabo,  L.  G. 

Sept.,  1894 

Eisen  and  Yaslit. 

1550 

to 

1559 

K 

(( 

<< 

CrOTALUS    LUCIFER  B.   &  G. 

Crotalus  luci/er. 

(1852,  Baird  and  Girard,  Proc.  Ac.  Nat.  Soi.  Phila.,  p.  177.) 
1880,  Lookington,  Am.  Nat.,  p.  295. 

Mr.  Lockington  has  recorded  this  species  from  the 
northern  part  of  the  peninsula. 

Crotalus  exsul  Garman. 

Crotalus  exsul. 

1883,  S.  Garman,  Mem.  Mns.  Compr.  Zool.  Cambr.,  viii,  3,  pp.  114, 

174. 
(1884,  S.  Garman,  Bnll.  Essex  Inst.,  zvi,  1,  p.  35.) 

Under  this  name,  Garman  has  described  a  small  rattle- 
snake from  Cedros  (=Cerros)  Island,  Lower  Califor- 
nia.    It  seems  to  be  very  closely  related  to  C.  atrox, 

Crotalus  enyo  Cope. 

Caudisona  enyo. 

1861,  Gope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  293. 
(1866,  Gope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  309.) 
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Crolatut  enyo, 

(1875,  Yarrow  from  Cope,  U.  8.  G.  G.  Surv.  W.  lOOth  Met.,^ 


{1ST6.  Cope,  Bnll.  D.  8.  Nat.  Mub.,  No.  I,  pp.  33,  92.) 


I,  Yarrow,  Bnll,  D.  t 


..  7*.) 


(1887,  Cope.  Bull.  U.  8.  Nat.  Mub.,  No.  32,  p.  90.) 
(I8S7,  Beldiog,  West  Am.  Scieotist,  ii 
(1BS2,  Cope.  Proc.  V.  8.  Nat.  Mub.,  II 
C'toIuIui  ore'joHui'  eni/o. 

(1S83,  S.  Oarmau,  Mem.  Mob.  Compr.  Zobl.  Cambi.,  viii,  3,  p.  174.) 
(1884,  g.  Oarman,  Bull.  Esaex  Iiiot.,  ivi,  I,  p.  36.) 
This  rare  rattlesnake  is  apparently  of  small  dimensions, 
the  largest  individual  measuring  only  8io  mm.  to  the  base 
of  the  rattle. 

The  scale  rows  varj'  in  number  from  twenty-five  to 
twenty-six;  the  gastrosteges.  from  one  hundred  and  sixty- 
one  to  one  hundred  and  seventy-two ;  the  urosteges,  from 
twenty  to  twenty-eight.  The  first  and  several  (i  to  5)  of 
the  posterior  urosteges  are  divided.  The  scales  of  the 
first  row  only,  and  not  all  of  these,  are  smooth.  There 
is  considerable  variation  in  the  number,  shape,  and  rela- 
tive size  of  the  head  scales  of  different  specimens. 

Mr.  Xantus  collected  the  type  at  Cape  St,  Lucas.  Mr. 
Belding  found  a  single  specimen  at  La  Paz. 


Lilt  of  apecntien»  of  Crotaiti*  fnyo. 


Oal.AoxL 
BoJ.  No. 

Looalitj. 

Date.                Oollector. 

749 

San  Jo 

BfdelCftbo,  L.O, 

Sept. 27,1890  W.  E.  Bryaut. 

750 

772 

Sept.,  1893  t  GiiKtav  EiHeu. 

773 

774 

1534 

" 

Sept..  1894     EiseuandTaalit. 
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Crotalus  mitchellii  Cope. 

Caudisona  tnitchelUi. 

1861,  Cope,  Proc.  Ac.  Nat.  Soi.  Phila.,  p.  293. 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  310.) 

CrotaluB  mitchellii. 

(1875,  Yarrow  from  Cope,  U.  S.  G.  G.  Surv.  W.   100th  Mer.,  v, 

p.  535.) 
(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  33,  92.)    • 
1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  pp.  73,  189. 
(1887,  Cope,  Bull.  U.  8.  Nat.  Mus.,  No.  32,  p.  90.) 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  98.) 
(1892,  Cope,  Proc.  U.  S.  Nat.  Mus.,  1891,  p.  694.) 
1894,  Van  Denburgh,  Proc.  Cal.  Ac.  Sci.,  Ser.  2,  iv,  p.  450. 

Crotalus  pyrrhua, 

1877,  Streets,  Bull.  U.  S.  Nat.  Mus.,  No.  7,  p.  39. 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  73.) 
(1890,  Townsend,  Proc.  U.  S.  Nat.  Mus.,  xiii,  p.  144.) 
(1891,  Stejneger,  West  Am.  Scientist,  Til,  April,  p.  165.) 
(1892,  Cope,  Proc.  U.  S.  Nat.  Mus  ,  1891,  p.  694.) 

CrotcUua  oregonua  mitchellii. 

(1883,  S.  Garman,  Mem.  Mus.  Compr.  Zool.  Cambr.,  viii,  3,  p.  173.) 
(1884,  S.  Garman,  Bull.  Essex  Inst.,  xvi,  1,  p.  35.) 

Since  the  identity  of  C.  pyrrhus  with  C  milchellii  was 
shown  in  these  Proceedings  (1894,  P*  45o)>*'he  Academy 
has  obtained  twelve  additional  specimens  of  this  snake. 
These  show  as  much  individual  variation  as  regards  the 
scales  on  the  head  as  the  ten  specimens  already  recorded. 
One  is  deep  pinkish  buff  in  general  coloration,  while  the 
others  are  of  the  more  usual  grayish  tint.  Among  them 
are  three  very  young  specimens  which  Mr.  Vaslit  informs 
me  were  taken  from  a  large  female  secured  at  San  Jose 
del  Cabo,  thus  showing  that  this  species  is  ovoviviparous. 
The  largest  specimen  is  somewhat  longer  than  any  pre- 
viously recorded  from  Lower  California,  being  forty-one 
inches  in  length. 

This  species,  which  seems  to  be  most  closely  allied  to 
Crotalus  cerastes  of  our  southwestern  deserts,  was  origin- 
ally described  from  a  specimen   obtained  by  Mr.  John 
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Xantus  at  Cape  San  Lucas.  Mr.  L.  Belding  secured 
another  at  La  Faz,  and  Dr.  Streets  and  Mr.  Towosead 
each  collected  One  on  Angel  de  la  Guardia  Island.  It 
has  been  found  in  California  and  Arizona, 


LStt  of  ipceJflinM  q/"  Crofaliu  fattcicUii. 


Col.Aoad. 
8oi.  No. 

LociUity. 

Date. 

Oolleolor. 

623 

Feb..  1889 

W.E.Brj>iit. 

6H 

L>B  UnBTitw,  li.  C. 

1689 

764 

Sierra  El  Tute.  L.  C. 

Sept.,    18fl3 

Qnetav  Eia«ii. 

76B 

San  Job6  d«l  Cabo,  L.  C. 

Oct.,  1S93 

■• 

766 

Low«r  Calif omia. 

W.  K  Bryant. 

767 
to 

San  Jo>j«  del  Cftbo.  L.  C. 

Sept.,  1893 

UnrtaT  Bmh. 

771 

Oct.,  1889 

.. 

1187 
to 

Hirafloree,  L.  C. 

Sept.,    1894 

Keen  mad  ThIU. 

I4M 

Sierra  Ban  Lawro,  L.  C. 

1S39 

to 

1641 

SaD  Jobs  del  Cabo,  L.  C. 

} 
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EXPLANATION  OF  PLATES. 

Plate  IV. 

Chry^emys  nebutoaa,  new  species. 

Type.    (No.  2244,  Lower  California,  abreast  of  San  Jose  Island.) 
(One  and  seven-tenths  times  natural  size.) 

Platb  V. 

Chrysemys  nebulosti,  new  species. 

T^ype.     (No.  2244,  Lower  California,  abreast  of  San  Jos^  Island.) 
(One  and  seven-tenths  times  natural  size.) 

Plate  VI. 

ChryBemys  nebulosa,  new  species. 

Type,    (No.  2244,  Lower  California,  abreast  of  San  Jos^  Island.) 

a.     Head  from  side.     (Twice  natural  size.) 

6.     Head  from  above.    (Twice  natural  size.) 

c.  Fore  limb  from  above.    (Two  and  one-fourth  times  natural  size. ) 

d.  Hind  limb  from  below.     (Two  and  one-fourth  times  natural  size.) 

e.  Tail  from  above.     (Twice  natural  size.) 

Plate  VII. 
Uta  repens,  new  species. 
Type.     (No.  633,  Comondu,  Lower  California.) 
General  view.     (About  one  and  three-tenths  times  natural  size.) 

Plate  VIII. 
Uta  repena,  new  specie. 
T*ype.     (No.  633,  Comondu,  Lower  California.) 

a.  Head  from  side.     (Two  and  three-fourths  times  natural  size.) 

b.  Head  from  below.     (Two  and  three-tenths  times  natural  size.) 

c.  Fore  limb.     (One  and  eight-tenths  times  natural  size.) 

d.  Scales  of  arm.     (Three  times  natural  size.) 

e.  Hind  limb.     (One  and  four-teuths  times  natural  size.) 

Uta  microscutata  Van  D. 

7)fpe.     (San  Pedro  Martir  Mt.,  Lower  California.) 
/.     Hind  limb.     (Three  and  four-tenths  times  natural  size.) 
g.     Fore  limb.     (Three  and  four-tenths  times  natural  size.) 

Plate  IX. 

Uta  microacutata  Van  D. 

Thfpe.     (San  Pedro  Martir  Mt.,  Lower  California.) 
a.    General  view.     (One  and  four-tenths  times  natural  size.) 
6.     Head  from  side.     (Four  and  nine-tenths  times  natural  size.) 
€,     Head  from  above.     (Four  and  nine-tenths  times  natural  size.) 

d.  Head  from  below.     (Four  times  natural  size.) 

e.  Section  of  back.     (Five  and  six-tenths  times  natural  size.) 

2D  BxA..  Vol.  Y.  (  U  )  Ifay  28,  1896. 
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Pl^TB  X. 
Seetoporui  lieii,  new  apeoieB. 
Tj/pt.    (So.  1436,  Siena  Sad  Lasuo,  Lower  Caliloraw.) 

a.  Gensral  view.     (About  oAlaiml  eite.) 

b.  H«ad  from  nboTe.     (Two  ftud  one-fourth  times  natiusl  eiae.) 
e.     Head  from  side.     (Two  and  one-fonrth  time"  nstnnl  size.) 

d.  Head  from  below.     (Two  and  one-fomth  timea  natani  um.) 

e.  Fore  limb.     (Que  and  one-half  times  uatDial  eite.) 
/.    Hitid  limb.     (One  and  one-half  times  uataral  size.) 

g.    Scale  from  back  of  thigh.    (Foar  and  Beveu-tentha  times  nalnial 

A.     Dorsal  scale.     (Four  and  eeven-tentha  tiroes  natnral  liu.) 
Plate  XI. 
XaiitutSa  gilberli,  new  species. 
Tgpe.    (No.  401,  Ban  Francisqnito,  Sierra  Idgnna,  Lower  California.) 

a.  General  Tiew.     (Two  and  one-half  times  nstntal  size.) 

b.  Head  from  above.    (Fonr  times  natntal  etse.) 
<-.    Head  from  side.    (Sii  times  natural  siie.) 

d.  Head  from  below.    (Six  and  one-tenth  times  natural  nie.) 

e.  Fore  limb.    (Bii  times  natural  sise.) 
/.    Hind  limb.    (Sii  times  nataral  size.) 

Plate  XII. 
Verlkaria  mrieea,  new  species. 
Ti/pe.     (No.  435,  San  Joaf  Island,  Qalf  of  California.) 

a.  General  view.     (Abont  twice  natural  size.) 

b.  Head  from  side.     (Three  times  natnral  size.) 

c.  Head  from  below.     (Three  times  nstnrat  size.) 

d.  Fore  limb.    (One  and  two-tenths  times  nataral  site.) 

e.  Hind  limb.    (One  and  two-teaths  limes  nataral  size.) 

Plate  XIII. 
Eumeca  laguiuiuit,  new  speoiaa. 
Type.     (No.  400,  San  Francisqnito,  Sierra  Lagnna,  Lower  California.) 

a.  General  view,     (Abont  one  and  one-hall  times  nataral  eiso.] 

b.  Head  from  above.     (Three  and  one-halt  limes  uataral  sin.) 
e.     Head  from  side.     (Three  and  one-hall  times  nataral  size.) 

d.     Head  from  below.     (Three  and  two-thirds  times  natnral  siie.) 
t.    Hind  limb,  etc.    (Three  times  natural  size.) 
/.     Fore  limb.     (Three  times  tintaral  »ize.) 

PLATB   XIV. 

Lampropeltie  nitida,  new  species. 

'I'siie.     (Ko.  800,  San  3oe(  M  Cnbo,  Lower  California.) 
GenemI  view.     (Seven-tenths  nstiiral  size.) 
Head  from  Kid«>.     (One  and  oue-tbird  timet>  uBtuTal  size.) 
Head  from  below.     (One  snd  one-lonrtb  times  natural  size.) 
Tail  from  below.     {Seveu-lentbs  natural  size.) 


ON  LAND  AND  FRESH  WATER  SHELLS  OF  LOWER 

CALIFORNIA.     NO.  5. 

BY    J.    G.    COOPER. 

Dr.  Eisen,  accompanied  by  Mr.  F.  H.  Vaslit,  made  a 
short  journey  to  the  Sierra  San  Lazaro,  twenty-five  miles 
north  of  Cape  St.  Lucas,  in  the  early  summer  of  1894, 
collecting  for  the  California  Academy  of  Sciences.  At 
that  point  they  obtained  a  few  land  shells,  among  which 
is  one  new  species,  besides  additional  specimens  of 
others.  They  then  crossed  the  gulf  to  Mazatlan,  and 
spent  some  months  in  the  region  south  of  there,  as  far  as 
Tepic,  the  collections  made  there,  up  to  3000  or  4000 
feet,  serving  as  material  for  another  article  following 
this. 

BuLiMULUS  ARTEMISIA  W.  G.  Biuncy. 

One  specimen  is  a  fourth  larger  than  any  before  ob- 
tained, but  is  bleached  and  shows  no  characters  to  dis- 
tinguish it  otherwise ;   29  specimens  brought. 

BuLiMULUS  cooPERi  D3\l(B,  fUula  Crosse  and  Fisher, 
not  of  W.  G.  Binney). 

One  specimen,  which  I  before  referred  to  in  article  2 
(Proc.  Cal.  Acad.,  2d  series,  vol.  iii,p.  210),  thus:  **One 
specimen  has  faint  traces  of  two  bands  on  the  body,  but 
is  otherwise  bleached."  After  seeing  the  figures  in  C. 
&  F.'s  work,  which  are  represented  with  two  narrow 
bands  on  the  body-whorl,  I  supposed  that  to  be  the  nor- 
mal condition  of  the  fresh  shell.  But  as  Binney's  type 
(which  was  from  nearer  the  west  coast)  does  not  have 
bands,  and  also  differs  in  form,  while  the  bands  do  not 
quite  disappear  from  bleaching,  it  seems  that  C.  &  F. 
were  wrong  in  identifying  their  shells  with  B,  pilula  and 
a  new  name  is  needed.  No  more  specimens  are  known 
to  have  been  found  lately,  and,  according  to  Dr.  Dall, 
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none  of  the  specimens  collected  by  the  Academy's  expe- 
ditions agree  exactly  with -the  types,  although  some  show 
no  mM'e  variation  than  we  see  in  varieties  of  B.  xantusi. 

BuLiHULUs  DECiPiENS  J.  G.  Cooper,  n.  sp. 

I  propose  this  name  for  a  new  form,  of  which  three 
specimens  were  brought  from  San  Lazaro  Mt.  They 
were  living  but  apparently  quite  young,  too  immature  to 
figure.  The  largest  is  nearly  of  the  size  and  form  of  B, 
pilula  as  figured,  but  still  more  globular,  being  shorter 
and  wider,  with  three  whorls.  It  is  more  Heliciform, 
much  resembling  H.  californiensts  Young,  and  like  that 
has  a  single  vittiform  band  around  periphery,  which  be- 
comes hidden  in  the  suture  of  two  upper  whorls.  The 
band  is,  however,  paler  than  the  brownish  epidermis 
(faded  in  alcohol?).  To  prove  their  affinity  to  the  Bu- 
limuli  of  the  region,  they  show  the  vertical  riblets  on  x% 
apical  whorls,  and  a  more  sunken  nucleus  than  in  the 
Helix.  No  single-banded  Helix  is  known  for  200  miles 
north  of  the  locality  of  this  species. 

BuLiMULUs  iNSCENDENS  W,  G.  Biuney. 

About  45  specimens  were  brought  from  San   Lazaro, 
representing  all  its  varieties,  while  the  other  large  species 
were  quite  rare  there  compared  with  other  localities. 
Genus  Plicolumna  J.  G.  Cooper. 

In  article  2,  p.  215,  vol.  iii,  2d  series,  I  referred  to  Co- 
lumna,  the  species  before  called  Rhodea  var.  ramentosa 
by  me  in  article  i,  p.  102,  vol.  iii,  April,  1891.  The 
original  Columna  (Perry),  is  a  quite  different  shell,  but 
other  authors  have  included  with  it  shells  with  plications 
on  the  body  whorl,  complete  spire,  etc.,  as  in  my  species. 
Dr.  Dall,  having  succeeded  in  finding  enough  of  the  soft 
parts,  in  specimens  I  sent,  to  examine  microscopically, 
writes  as  follows; 
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*'I  am  now  able  to  state  that  your  tamentosa  is  a  Bu- 
limulus!  The  jaw  is  like  that  of  Thysanophora  exactly, 
and  also  like  that  of  BuL  artetnisiay  while  the  teeth  differ 
very  little."  He  does  not,  however,  notice  the  differences 
in  the  shell  from  that  of  the  latter,  and  I  therefore  pro- 
pose the  above  name,  having  before  mentioned  the  re- 
semblance in  the  nuclear  whorls  and  epidermis  to  those 
of  J5.  artemisia  and  suggested  the  affinity  of  the  two 
forms  on  p.  138.* 

Genus  Pseudosubulina. 

In  describing  MelanieUa  eiseniana  in  article  3,  vol.  iii, 
p.  339,  of  these  Proceedings  in  1893, 1  adopted  the  genus 
with  a  (?),  remarking  on  the  absence  of  jaw,  but  did  not 
suspect  it  to  have  lingual  teeth  of  the  carnivorous  type, 
These  have  been  found  in  a  specimen  dissected  by  Dr. 
Dall,  who  refers  this  and  M.  tastensis  to  the  above  genus, 
and  shows  an  apparent  affinity  in  this  respect  to  Oleacin- 
idae.  Several  genera  resembling  this  species  and  P.  tas- 
tensis in  form  of  the  shells  have  been  referred  to  the  same 
family,  especially  Megaspira  and  Balea.  I  would  have 
put  P.  eiseniana  in  the  latter  genus  if  not  misled  by  its 
external  likeness  to  Stenogyra.  But  the  fact  of  carniv- 
orous dentition  does  not  separate  the  families  entirely  in 
habits,  as  some  species  are  known  to  eat  vegetable  food 
as  a  rule,  not  being  able  to  obtain  animal  food  suitable  to 
their  needs  very  often.  They  should  rather  be  called 
omnivorous,  and  indeed  there  are  probably  few,  if  any, 
species  even  of  the  phyllovorous  genera  exclusively  veg- 
etivorous. 


*The  snbgeuuB  name  PeronoeuH  cannot  be  used  for  either  of  these  spe- 
cies, the  name  being  preoccupied.  The  same  is  true  of  Leptobyrsua^  it 
being  used  in  the  feminine  form  in  entomology  two  years  before  C.  &  F. 
tised  it  (Scudder). 


ON  WEST  MEXICAN  LAND  AND  F 
MOLLUSCA. 

BY    J.     G,    COOPER, 

BuLiMULUs  EMEUS  Say  var.  membranaceus  Martens. 

Three  specimens,  only  one  full  grown,  seem  to  be  of 
this  species.  They  are  very  thin,  translucent,  the  thick- 
est pale  yellowish,  an  inch  long,  whorls  5.  They  are 
from  the  vicinity  of  Tepic. 

Oleacina  turris  and  var.  albersi  Pfeiffer  (Glan- 
dina  turrtta  Carpenter). 

This  was  credited  to  California  by  Pfeifler,  but  has 
not  even  been  found  on  the  peninsula.  The  eight  fresh 
specimens  brought  from  Mazatlan  are  intermediate  be- 
tween the  two  forms  figured  by  Binney,  and  are  from 
I  to  ij^  inch  long,  more  like  the  typical  Itirrh  than  the 
var.  albersi,  which  was  the  form  from  "  California."  Xan- 
tus  found  it  at  Colima  in  the  Sierra  Madre. 

Orthalicus  princeps  Broderip. 

But  two  of  this  genus  were  brought,  which  come  nearest 
to  this  subspecies  of  the  old  species  undattis  Bruguiere, 
which  they  closely  resemble.  They  are  from  Tepic,  but 
8ome  form  of  it  inhabits  all  of  Mexico  and  tropical  Amer- 
ica, the  West  Indies  and  Florida. 

CoNULUs  KULVUs  Muller. 

One  specimen  is  exactly  like  the  large  west  coast  form 
of  this  species  found  in  California. 

Hyalinia  indentata  Say. 

Fourteen  fresh  shells  from  the  Tepic  Valley  are  larger 
than  those  from  Lower  California  and  darker  than  usual, 
otherwise  similar  to  eastern  shells. 
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Patula  ifORNi  Gabb. 

The  five  specimens  brought  from  Tepic  do  not  differ 
from  the  Arizona  type,  or  from  the  one  found  on  the  pen- 
insula. They  differ  from  any  allied  shell  figured  or  de- 
scribed as  from  Eastern  Mexico. 

PoLYGYRA  HiNDSi  Pfeiffer. 

Over  fifty  specimens  were  brought  from  Mazatlan,  Te- 
pic, etc.,  mostly  fresh  and  full  grown.  All  seem  easily 
distinguishable  from  the  next  in  size,  being  mostly  about 
half  as  large,  but  there  is  a  great  difference  in  size  among 
these  small  shells,  varying  in  about  the  same  proportions 
as  the  varieties  of  H.  monodon  called  var.  leai  and  var. 
fraterna  as  figured  by  Binney. 

PoLYGYRA  VENTROSULA  Pfeiffer. 

Twenty-two  specimens  from  the  same  region  are  about 
twice  the  size  of  the  preceding.  Both  forms  show  speci- 
mens having  a  broad  pale  band  on  top  of  the  body-whorl, 
while  a  narrow  dark  one  runs  along  the  suture  and  a 
wider  one  near  the  periphery,  which  in  some  becomes  a 
reddish  brown  color  covering  the  whole  under  surface  of 
the  shell.  Generally  these  colors  are  faint  or  faded  out, 
and  they  do  not  seem  to  have  been  described  before. 

SuBULiNA  OCTONA  Chemnitz. 

Twenty-two  from  San  Bias  seem  to  be  of  this  species, 
which  is  said  to  range  over  most  of  tropical  America  and 
adjacent  islands. 

SUBULINA    LIRIFERA?    Morclet. 

Seventy  or  more  of  a  scalariform  species  from  Tepic 
approach  nearest  to  this  species,  which,  however,  was 
described  as  from  Guatemala  only.  It  is  probably  con- 
tained in  the  collections  obtained  from  Tepic  by  the  au- 
thors of  Biol.  Centrali-Americana,  and  I  therefore  defer 
its  identification  until  the  results  of  their  study  of  this 
genus  are  printed. 
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SucctNEA  CALiFORNlcA  Crossc  and  Fischer, 
This  form  was  founded  on  specimens  obtained  oear 
where  Orcutt  obtained  those  identified  as  S.  aregonensis 
Lea,  in  Lower  California,  lat.  31°.  Those  found  by 
others  near  Cape  St.  Lucas  seemed  to  me  to  be  nearer 
the  S.  rttsticana  Gould,  perhaps  a  var.  of  last.  Some  of 
the  latter  had  undulations  more  or  less  strongly  marked, 
but  they  were  not  constant,  and  I  did  not  consider  them 
specific  characters.  It  seems,  howe%'er,  that  there  is  a  S. 
undulata  Say,  from  Mexico,  probably  from  Acapulco. 
Those  brought  from  Tepic  are  without  undulations,  and 
seem  to  me  identical  with  S.  oregonensis,  while  I  cannot 
see  any  difference  in  the  figures  of  S.  californica  C.  ft 
F.  If  the  same,  Say's  name  is  prior  to  Lea*s,  but  seems 
founded  on  an  abnormal  character,  and  not  tenable. 

TeBENNGPHORUS    SAI-l-El  C   &  F. 

Two  specimens  brought  from  Tepic  are  considered  by 
Dr.  Dall  as  probably  this  species. 

Vaginulus  moreleti  C.  &  F. 

One  found  at  Tepic,  and  is  said  to  be  found  also  in 
Central  America.  Although  somewhat  contracted  in  al- 
cohol, it  is  very  similar  to  the  figure  of  the  living  animal 
given  by  the  authors,  measuring  about  ij4  inches  long 
and  0.6  wide. 

LiMN.EA    COLUMELLA  Say. 

Five  specimens  from  Tepic  cannot  be  distinguished  as 
species  from  the  typical  form  as  figured  by  W.  G.  Bin- 
ney  in  Land  and  Fresh  Water  Shells,  part  ii,  p.  33,  ex- 
cept that  the  largest  is  only  about  half  the  size  of  the 
northtfrn  shells.  1  believe  it  has  not  before  been  reported 
from  Mexico.  Aircording  to  Binney.  the  Succinea  -aiil- 
ioni  Lea.  01  Georgia,  and  J*',  pelliiciiia  Lea.  are  forms  of 
this  Limnea.  but  to  avoid  the  chance  of  a  mistake,  I  ex- 
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amined  the  animal  taken  from  alcohol  and  found  the  jaw 
of  Limnea. 

Physa  mexicana  Philippi. 

Two  specimens  two-thirds  the  size  of  Say's  type  of  P. 
heterostropha  figured  by  Binney  in  Fresh  Water  Shells, 
p.  84,  seem  to  me  to  confirm  identity  of  the  species. 
They  are  less  similar  to  Haldeman's  P.  osculans  from 
Mexico. 

Planorbis  liebmanni  Dunker. 

Over  70  specimens  from  Mazatlan  do  not  differ  in  form 
or  size  from  two  Vera  Cruz  shells,  whence  the  typical 
form  was  described.  They  are  much  smaller  than  Gould's 
P,  gracilentus  of  the  Colorado  Desert,  showing  the  same 
difference  as  in  the  figures  given  by  Binney  in  Fresh 
Water  Shells,  p.  io8.  Binney  says  that  the  figure  is  en- 
larged, but  Gould  gives  it  as  half  an  inch  wide  or  larger 
than  the  figure,  while  the  P.  liebmanni  is  little  over  one- 
quarter  inch.  It  comes  nearer  P.  havanensisy  which 
Pfeiffer  says  (1.  c,  p.  107)  was  found  in  Texas  also,  by 
Roemer.  On  p.  108,  Roemer  is  quoted  for  only  P.  lieb- 
manni  from  Texas,  showing  some  confusion  of  the  spe 
cies. 

Calyculina  partumeia  Say,  var.  truncata  Linsley. 

One  specimen  from  Tepic  seems  to  agree  better  with 
this  form  than  with  any  other,  but  is  even  flatter  in  pro- 
portion and  smaller  than  usual,  showing  that  those  char- 
acters are  not  confined  to  the  most  northern  shells,  while 
the  opposite  extremes  as  found  in  lenticula  are  not  exclu- 
sively western.  It  measures  0.27  inch  long,  0.23  high, 
and  0.13  in  diameter. 

The  only  calyculate  species  described  by  Prime  from 
Mexico  is  Sphoeritun  stibtransversuni  from  Tabasco,  and 
differs  in  very  small  size,  more  elongation  and  other 
characters.  The  size  is  given  by  Prime  as  length  0.30 
inch,  height  0.20,  diameter  o.io. 


ON  HETEROHORPHIC  ORGANS  OF  SBQUOU.  SBM- 
PERVIRENS  ENDL. 

BY    ALICE    EASTWOOD, 

Cantor  of  the  Hertniium. 

[With  Plate*  xv-Kviii.] 

The  ioUowing  investigations  were  instigated  by  the 
discovery  of  a  branch  of  redwood  with  foliage  so  unlike 
the  ordinary  form  of  Sequoia  sempervirens  that  at  first  it 
seemed  probable  that  a  new  variety  of  Sequoia  had  been 
discovered.  The  trees  from  which  the  branch  must  have 
fallen  grow  at  the  head  of  Sequoia  Caflon  in  Mario 
County,  on  the  southern  side  of  Mt.  Tamalpais,  aod 
differ  from  the  trees  in  the  lower  part  of  the  caflon 
in  a  more  open  straggling  habit,  a  weather-beaten  ap- 
pearance, and  a  preponderance  of  branches  densely  cov- 
ered with  short,  stout,  closely  appressed  leaves. 

A  careful  examination  was  made  of  one  of  the  treeSi 
and  branches  were  obtained  from  both  the  upper  and 
lower  parts.  Plate  xvi,  fig.  i,  shows  a  piece  from  an 
upper  branch  with  the  peculiar  foliage;  fig.  2,  a  piece 
from  a  lower  branch.  It  will  at  once  be  evident  that 
there  are  t^vo  quite  different  kinds  of  leaves  on  the  same 
tree,  the  lower  being  the  ordinary  redwood  foliage  with 
broad  distichous  leaves,  while  the  upper  more  nearly  re- 
sembles that  of  Segitoia  gigantea  Gcc&Moe.  Two  trees 
that  had  been  overthrown  in  a  storm  in  the  lower  part  of 
the  caflon  showed  the  same  characteristics. 

Dr.  Kellogg  had  noticed  the  scale-like  leaves  of  Sequoia 
sempervirctts  in  "Forest  Trees  of  California,"  published 
by  the  State  Mining  Bureau  in  1882,  and  so  had  Dr.  New- 
berry in  "Pacific  Raihoad  Rtfports,"  part  iii,  p.  58;  but 
neither  had  thoroughly  investigated  the  matter,  nor  did 
they  set  forth  the  facts  exactly. 

Id  81B..  Vol.  v.  jU;  1).  IBM. 


In  order  to  be  sure  that  this  was  a  universal  and  not  a 
local  characteristic,  it  was  necessary  to  examine  many 
trees  in  different  localities.  Besides  the  trees  in  Sequoia 
Canon.  I  examined  trees  in  Santa  Cruz  County,  at  Wright's 
and  at  Boulder  Creek,  and  in  Sonoma  County  at  Duncan's 
Mills.  At  Boulder  Creek  the  woodchoppers  were  at  work 
destroying  the  forest,  and  I  had  an  opportunity  to  exam- 
ine many  trees  from  the  topmost  to  the  lowest  branches. 
Fine  specimens  were  sent  from  Mendocino,  Humboldt 
and  Sonoma  counties,  in  response  to  a  request  for  branches 
frotn  different  trees  and  different  parts  of  the  same  tree, 
also  information  concerning  the  size  and  location  of  the 
trees  from  which  the  specimens  were  obtained.  With- 
out any  exception,  the  large  trees  —  two,  three  or  more 
feet  in  diameter — possessed  heteromorphic  foliage.  Many 
small  trees,  a  fool  or  so  in  diameter,  were  seen  that  had 
only  the  broad  distichous  leaves.  There  are  always  scale 
like  leaves  on  young  upper  shoots;  but  on  young  trees 
they  afterwards  generally  expand  into  the  broad  leaves. 
(Plate  XV.  fig.  2.) 

From  all  these  observ-ations  I  conclude  thai  all  large 
trees  of  Sequoia  sempervirens  have  the  upper  foliage  quite 
different  from  the  lower,  with  intermediate  forms.  This 
is  not  true  of  Sequoia  giganlea,  so  far  as  my  observation 
goes. 

Among  the  forty  or  more  fossil  species  of  Sequoia  de- 
scribed from  the  Northern  Hemisphere  it  is  interesting  to 
note  that  the  foliage  of  several  species  has  been  found  to 
be  heteromorphic.  Of  Sequoia  biformis,  Lesquereux,  the 
author,  says:  "This  species  apparently  bears  two  kinds 
of  leaves  even  upon  the  same  specimens,  either  long  2 
cm.  and  very  narrow  linear,  less  than  i  mm.  wide;  or 
shorter  and  broader,  decreasing  gradually  from  the  base 
to  the  point,  linear-lanceolate  nearly  1%  mm.  wide  and 
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only  8  to  10  mm.  long;  the  middle  nerve  is  deeply  marked 
upon  both  kinds  of  leaves."  (Bull.  No.  5,  2d  series, 
Hayden's  Geol.  Survey  of  Terr.,  page  366.) 

In  Heer's  "Flora  Fossilis  Arctica"  illustratiooa  are 
given  of  many  fossil  species.  S.equoia  Langsdorfii  Heer, 
the  species  apparently  most  widely  distributed  in  past 
ages,  is  similar  to  S.  sefiipervirens,  and  the  fossil  speci- 
mens show  dimorphic  foliage.  (Flora  Fossilis  Arctica, 
vol.  ii,  plate  xUv,  vol.  iv,  plates  xiii-xiv.)  The  resemr 
blance  to  S.  sempervirens  is  quite  evident.  S.  Reicken- 
Acc^i'Heer,  vol.  iii,  plates  xv-xxxvi,  shows  three  forms 
of  leaves  on  the  same  branch. 

These  go  to  prove  that  the  genus  Sequoia  possesses  a 
tendency  towards  heteromorphtsm,  which  the  environment 
probably  develops. 

Along  the  coast  Sequoia  sempervireus  does  not  grow 
above  the  altitude  to  which  the  moist  sea  air  generally 
rises — the  fog-Hne,  as  it  is  often  called.  This  is  more 
apparent  near  the  southern  limit  of  the  species,  which  is 
between  Pt.  Gordo  and  San  Simeon  Bay.  The  luxuri- 
ance of  the  lower  foliage  may  be  due  to  the  greater  hu- 
midity of  the  lower  strata  of  the  atmosphere,  while  the 
stunted  upper  leaves  indicate  less  nutrition.  This  view 
is  strengthened  by  the  appearance  of  the  upland  trees 
which  begin  to  outgrow  the  distichous  foliage  when  much 
younger  than  the  valley  trees,  and  by  the  consideration 
that  the  tall  trees  that  rise  to  a  height  of  two  or  three  hun- 
dred feet  must  reach  an  elevation  which  is  often  above 
the  fog,  even  when  growing  at  a  comparatively  low  alti- 
tude. 

Nowhere  is  it  more  plainly  shown  than  in  California 
that  amount  of  moisture  is  the  most  important  factor  in 
forest  distribution.  Many  of  the  trees  that  abound  near 
the  coast  disappear  in  the  dry  hills  of  the  southern  Coast 
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Range  and  are  not  found  in  the  hot  valley  of  the  San 
Joaquin,  but  reappear  in  the  Sierra  Nevada  mountains  at 
an  altitude  of  three  or  four  thousand  feet  above  the  sea 
level,  where  they  again  come  into  almost  the  same  condi- 
tions of  humidity  and  temperature  as  at  the  coast. 

The  amount  of  light  probably  also  exerts  a  great  influ- 
ence. The  lower  branches  need  more  leaf  surface  be- 
cause of  the  shade  from  the  surrounding  arboreal  vegeta- 
tion, while  the  upper  boughs  that  rise  above  all  the  other 
trees  have  for  themselves  aloAe  all  the  light  and  sunshine 
and  so  are  not  compelled  to  spread  themselves  out.  Their 
energies  are  bent  to  the  reproduction  of  the  species,  and 
with  less  nutrition  economy  is  necessary. 

As  the  parts  of  the  flower  are  but  transformed  leaves, 
the  same  diversity  might  be  expected.  It  is  even  greater. 
The  carpellary  scales  of  the  pistillate  aments  take  many 
forms.  Plate  xviii,  figs.  2  and  3,  show  pistillate  aments 
from  different  trees,  figs.  4,  5,  6  carpellary  scales.  It 
will  be  noticed  that  in  the  same  ament  there  is  no  uni- 
formity, though  the  scales  are  longer  and  narrower  in 
some  than  in  others.  The  scales  of  the  staminate  aments 
range  from  the  broad  form  shown  in  plate  xviii,  fig.  8,  to 
one  much  narrower  and  more  pointed.  The  number  of 
pollen  sacs  is  not  invariable,  three  or  four  being  the  rule. 
The  cones  are  round  or  oblong,  and  vary  in  size  irre- 
spective of  the  height  of  the  tree.  The  seeds  when  ripe 
show  many  forms,  figs.  9  and  11  being  of  one  type,  figs. 
10  and  12  of  another. 

The  proliferous  cone  shown  in  plate  xvi,  fig.  3,  is  in- 
teresting, as  it  illustrates  the  nature  of  the  ament,  a  sub- 
ject which  has  been  discussed  by  many  botanists.  Such 
cones  are  not  uncommon.  Engelman  says  of  a  similar 
cone  of  Sequoia  gigantea:  **It  seems  to  prove  not  only 
that  the  fruit  scale  in  this  species  (and  consequently  in 
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the  whole  tribe)  is  homologous  with  that  of  Abietinese  in 
so  far  as  it  consists  of  leaves  of  an  axillary  shoot,  jret 
that  these  leaves  are  not  a  single  pair,  but,  as  A.  Braun 
has  long  ago  suggested  in  regard  to  CupressineEe,  that 
there  is  a  number  of  leaves  laterally  co-ordinate  and 
connate  bearing  a  number  of  ovules  on  thetr  back." 
(Bot.  Gaz.,  vol.  vii,  pp.  104-105.) 

Prof.  Eichler  regards  the  scales  of  the  female  ament  in 
all  coniferee  as  representing  nothing  but  simple  leaves. 
(Bot.  Gaz.,  vol.  vii,  p.  39.  Review  of  Prof.  Eichler's 
article  by  Prof.  Geo.  L.  Goodale.)  From  the  manner  in 
which  the  scales  are  arranged  on  the  axis  of  the  cone,  as 
well  as  the  position  of  the  resin  ducts,  as  shown  in  plate 
xvii,  sections  14-15,  S.  semperviretts,  and  16-17  S.gi~ 
gantea,  this  view  seems  the  more  reasonable. 

Sequoia  and  Taxodium  are  the  North  American  rep- 
resentatives of  the  tribe  Taxodineas,  which  is  intermedi- 
ate between  Cupressinex  and  Abietinese.  Several  spi- 
cies  of  Juniperus  and  Cupressus  of  the  Cupressineae  have 
heteromorphic  foliage,  also  some  species  of  Taxodium; 
but  in  none  is  the  difference  so  marked  as  in  Seguoia 
scnipervirens,  which  approaches  the  Cupressines  in  its 
upper  leaves  and  the  Abietinese  in  the  lower.  It  may  be 
that  the  hetermorphic  character  of  its  foliage  indicates  its 
relationship  to  the  two  tribes  and  that  environment  may 
have  no  influence.  However,  while  it  is  interesting  to 
theorize  concerning  the  cause  of  the  heteromorphism  and 
the  theories  may  be  suggestive,  too  little  is  yet  known  to 
form  a  safe  basis  for  conclusions. 
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EXPLANATION  OF  PLATES. 

The  figures  in  plates  xv  and  xvi  are  the  natural  size.    Plates  xvii  and 

xTiii  are  magnified. 

Plate  XV. 

Fig.  1.  Fruiting  twig  from  a  low  branch  of  a  small  tree  in  Mill  Valley, 
IC&rin  County.  The  tree  had  grown  from  one  of  the  suckers  of  a  tree  that 
had  been  felled  many  years  ago.  It  shows  the  well-known  broad  distich- 
ous foliage. 

Fig.  2.    Flowering  branch  from  the  upper  part  of  a  small  tree  in  the 

same  locality.     The  young  upper  leaves  are  scale  •  like,  but  afterwards 

broaden  out. 

Plate  XVI. 

Fig.  1.  Fruiting  branch  from  the  upper  part  of  a  medium  sized  tree 
growing  at  the  head  of  Sequoia  Gafion.  This  is  the  characteristic  upper 
foliage  of  the  large  trees — short,  stont,  scale-like  leaves,  similar  to  those  of 
S.  giganiea. 

Fig.  2.    Lower  branch  of  the  same  tree  with  distichous  foliage. 

Fig.  3.     Small  twig  with  proliferous  cone. 

Plate  XVII. 

Fig.  1.  Broad  leaf  from  the  twig  shown  in  plate  xv,  fig.  1.  The  canal 
down  the  center  which  is  near  the  surface  makes  the  central  ridge  seem 
depressed.  Figs.  5  and  10  are  cross-sections  of  similar  leaves.  The  po- 
sition and  number  of  the  resin  ducts  are  seen  to  be  variable  in  the  differ- 
ent cross-sections  of  leaves  otS.  nempervirenSf  figs.  5,  10,  6,  7,  8,  9.  In  these 
sections  the  epidermis  is  represented  by  the  parallel  vertical  dotted  lines, 
the  cross-sections  of  the  resin  duct  by  the  openings,  and  the  wood  cells  by 
the  horizontal  parallel  lines. 

Fig.  2.  Young  appreesed  leaf  of  branch  shown  in  plate  xv,  fig.  2.  The 
resin  duct  is  nearer  the  surface  at  the  upper  and  lower  part  of  the  leaf. 
The  small  irregularly  placed  dots  represent  the  stomala.  Fig.  6  cross- 
section  of  similar  leaf. 

Fig.  3.  Leaf  from  the  branch  shown  in  plate  xvi,  fig.  2.  Figs.  8  and  9 
sections  of  same. 

Fig.  4.  Leaf  from  branch  shown  in  Plate  xvi,  fig.  1.  Fig.  7  cross-sec- 
tion of  similar  leaf.  This  is  the  form  that  resembles  S.  gigantea,  as  can 
be  seen  by  comparing  cross-sections.  Figs.  11  and  12  sections  of  leaves  of 
S.  gigantea.     Fig.  13  cross-section  of  the  bract  of  a  staminate  ament. 

Figs.  14  and  15.  Sections  of  pistillate  scales  of  S.  aempervirens.  It  is 
not  usual  to  find  more  than  one  resin  duct  in  these  scales.  Figs.  16  and 
17.  sections  of  pistillate  scales  of  S.  gigantea. 
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PL4T1   XVUI. 

Fig,  I.  Stamibate  ament  with  bracts  at  base  luid  th«  8t«minat«  eoales 
attkohed  to  the  axis. 

Fig*.  2  and  3.    PiHtillate  aments  to  ghov  variation  in  the  loalea. 

Figs.  4  and  6.     Fistillate  acalea,  back  tIsw. 

Pig.  S.  Same,  showing  th«  naked  ovnlea;  the  nnmber  i«  rariable.  The 
mioropyle  which  reoeiTM  the  poUeu  can  be  seen  at  the  top  of  the  naked 
ovules.  The  long  point  on  these  aoalee  becomes  the  inoouspicnona  bristle 
of  the  ripe  ooue. 

Fig.  7.     A  braot  of  a  pistillate  anient. 

Fig.  8.  Scale  of  staminate  anient,  showing  the  atem  that  tinitea  the 
scale  to  the  axis,  the  pollen  sacs,  one  of  vhiofa  is  ripe  and  disehBisi'>B 
pollen.     The  nnmber  is  variable,  but  generallj  three. 

Pig,  Se  abowa  aome  pollen  graina  magnified. 

PigH.  9,  10,  1  ],  12  are  seeds  and  show  two  types  of  the  variable  aeeds. 


CALIFORmA  WATER  BIRDS-  No.  I.— MONTEREY 
AND  VICINITY  FROM  THE  MIDDLE  OF  JUNE 
TO  THE  END  OF  AUGUST. 

BY    LEVERETT    M.    LOOMIS, 

Curator  of  the  Department  of  Ornithology. 
[With  Plate  xix.] 

A  glance  at  a  map  of  California  will  reveal  that  Mon- 
terey Bay  is  not  a  sheltered  roadstead,  but  merely  an 
abrupt  inward  bend  in  the  coast-line.  In  the  vicinity  of 
the  town  of  Monterey  there  is  quite  a  heavy  surf  at  all 
times,  except  in  coves  protected  by  little  promontories 
that  intercept  and  break  the  swell  from  the  ocean.  To 
the  northward  of  the  town,  in  the  direction  of  Pt.  Santa 
Cruz,  the  beach  is  sandy  with  high  dunes  immediately 
back.  In  the  opposite  direction,  toward  Pacific  Grove, 
Pt.  Pinos,  and  southward,  the  coast-line  is  rock-bound. 
Sunken  rocks  and  miniature  islets  are  numerous  a  few 
miles  south  of  Pt.  Pinos.  These  rocky  islets  are  favorite 
resorts  of  seals,  sea-lions,  and  water  birds.  The  larger 
ones  whose  surfaces  are  above  the  reach  of  the  surf  are 
occupied  as  rookeries  by  sea  birds  during  the  breeding 
season. 

While  there  is  no  rain  during  the  summer  months,  cold 
fogs  are  frequent,  and  so  dense  are  they  sometimes,  that 
they  almost  amount  to  drizzling  rain.  There  were  but 
few  sunny  days,  owing  to  the  ''  high  fogs"  and  *'  low 
fogs,"  during  the  two  months  and  a  half  of  my  stay  in 
1894.  During  a  fortnight  in  June  the  sun  was  seen  only 
on  one  day.  These  fogs  hide  the  coast  mountains,  and 
consequently  must  have  a  marked  influence  upon  the 
migratory  birds  that  follow  the  coast-line  in  their  journey 
southward.  The  locality  is  a  very  favorable  one  for  ob- 
serving the  early  southward  movements,  for  there  are  no 
storms  as  upon  the  Atlantic  seaboard.     Disturbances  far 

3d  Bxb.,  Vol.  V.  (  12  )  June  19,  1896. 
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out  on  the  ocean,  however,  produce  quite  heavy  seas  at 
times,  necessitating  some  skill  in  the  management  of  a 
row-boat  when  Aere  is  a  strong  breeze.  The  tides  are 
not' an  obstacle.  There  is  no  wind  during  the  forenoon 
until  after  aiae  o'clock,  when  a  breeze  usually  springs 
up.  The  fishermen  take  advantage  of  this  wind,  and  at 
midday  the  fleet  stands  in  to  the  land.  The  curious  palm 
sails  of  the  Chinese  and  the  lateen  sails  of  the  Italians 
give  a  picturesqueness  to  the  scene,  transportiog  the  ob- 
server in  imagination  to  far-distant  countries. 

The  observations  recorded  on  the  foUowing  pages  were 
made  during  the  summers  of  1893  and  1894;  1^  first 
season  covering  the  interval  between  June  2otb  and  Au- 
gust 23d,  and  the  second  season  between'  June  15th  and 
August  28th.  -  In  June  and  July  of  1892'  my  attention 
was  partly  directed  to  the  land  birds,  but  in  1894  my 
whole  time  was  devoted  to  the  water  birds,  and  I  was 
therefore  able  not  only  to  verify  but  to  extend  the  ob- 
servations of  the  flrst  season. 

In  1892  1  confined  my  efiprts,  so  far  as  the  water  birda 
were  concerned,  chiefly  to  the  bay,  but  in  1894  '"y  work 
was  carried  on  mainly  on  the  ocean  proper.  The  Hop- 
kins Seaside  Laboratory  at  Pacific  Grove  was  my  base 
of  operations  both  seasons.  The  directors — Dr.  Charles 
H.  Gilbert  and  Dr.  O.  P.  Jenkins — courteously  placed  at 
my  disposal  one  of  the  rooms  of  the  laboratory,  where  I 
prepared  my  specimens.  Each  morning  I  had  my  boat- 
man row  out  to  the  ocean  to  a  whistle  buoy  anchored  in 
deep  water  about  a  third  of  a  mile  northwest  from  the 
outlying  rocks  at  Pt.  Pinos.  Here  1  would  spend  an 
hour  or  two  watching  migratory  birds  round  the  Point. 
Afterward  I  would  move  down  the  coast  in  the  boat, 
sometimes  nearly  as  far  as  Pt.  Cypress,  or  go  out  from 
three  to  ten  miles  from  land,  usually  returning  to  the  Sea- 
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side  Laboratory  by  two  o'clock.  A  trip  was  made,  June 
25th,  by  land,  to  Carmel  Bay,  where  I  visited  a' Cormor- 
ant rookery  on  a  rocky  islet  at  the  extremity  of  Pt.  Car- 
mel, or  Pt.  Lobos,  as  it  is  locally  known. 

EARLY    SOUTHWARD    MIGRATIONS. 

As  I  have  already  published*  some  account  of  the 
migrations  witnessed  during  the  summer  of  1892,  my 
present  remarks  will  be  restricted  chiefly  to  the  summer 
of  1894. 

The  sea  offers  peculiarly  favorable  opportunities  for 
studying  migratory  movements.  On  land  much  of  migra- 
tion readily  escapes  observation.  Often  only  the  birds 
that  stop  in  a  locality  are  noted.  The  greater  perils  and 
the  natural  and  other  obstructions  necessitate  a  greater 
elevation  of  flight.  Further,  migration  over  the  ocean 
continues  during  the  daytime  to  an  extent  not  usualy  ob- 
served on  land,  resembling,  perhaps,  more  the  night 
migration  of  land  birds.  The  vegetation  of  the  land  also 
affords  means  of  concealment,  and  stragglers  escape 
notice  that  would  readily  be  seen  on  the  water. 

The  occurrence  of  stragglers  on  isolated  islets,  as 
American  birds  on  Heligoland  (see  Seebohm,  **Ibis,"  6th 
ser.,  vol.  iv,  pp.  1-32)  or  of  the  Catbird  on  the  Faral- 
lones  (Townsend,  "Auk,"  vol.  ii,  p.  215),  illustrate  in 
another  way  the  favorableness  of  the  sea  for  the  study  of 
migration.  It  is  not  to  be  supposed  that  estrays  visit  such 
islets  more  frequently  than  they  do  the  adjacent  mainland. 
Over  miles  of  water  they  find  but  a  single  resting  place, 
so  the  chances  of  meeting  them  are  many,  but  on  the 
mainland  in  an  area  of  equal  extent,  where  any  spot 
may  be  a  resting  place,  the  chances  of  seeing  them  are 
extremely  few.     Some  years  ago  in  upper  South  Caro- 

•  "  The  Auk,"  vol.  xi,  pp.  27,  28,  29,  30,  95-98. 
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lina  I  tried  the  experiment,  during  the  height  of  migra- 
tion, of  sending  out  each  morning  an  assistant  I  had 
trained,  to  collect  birds  in  a  direction  opposite  from  the 
one  I  would  take  myself.  The  results  of  our  day's  shoot- 
ing were  often  very  different — so  different  were  they 
that  I  have  since  been  fully  convinced  that  a  single  ob- 
server, diligently  spending  each  day  in  the  6eld,  can  know 
but  little  of  the  rarer  birds  that  happen  to  be  in  his  neigh- 
borhood at  the  time  of  his  observations,  and  how  impos- 
sible it  is  for  a  single  observer  ever  to  exhaust  a  locality, 
even  one  of  but  a  few  square  miles  in  extent. 

The  incipient  stages  of  southward  migration  of  the 
species  that  breed  in  a  locality  are  not  always  very  ap- 
parent. Daily  records  intelligently  kept  afford  a  key, 
however,  to  these  indefinite  movements,  for  they  gradu- 
ally .develop  into  those  that  are  unmistakable.  The  im- 
mediate vicinity  of  Monterey  is  an  advantageous  situation 
for  the  study  of  such  migration  in  sea  birds,  for  there  are 
no  suitable  places  for  rookeries,  which  causes  the  south- 
ward movements  of  individuals  of  breeding  species  of  the 
region,  from  rookeries  further  up  the  coast,  to  be  like  the 
movements  of  species  that  rear  their  young  only  in  the 
high  north.  At  the  rookeries,  migratory  movements  may 
nof  always  be  apparent  at  the  outset,  for  departure  from 
them  after  reproduction  is  over  may  be  simply  forsaking 
of  the  land  for  the  water,  the  real  home  of  sea  birds. 

yune. — On  June  i6th,  California  Murres  were  moving 
down  the  coast.  A  number  of  individual  birds,  a  few 
couples,  and  one  small  company,  were  seen  flying  south- 
ward, following  thtf  shore-line.  This  was  apparently  a 
migratory  movement,  for  in  the  weeks  that  followed  these 
Murres  continued  to  pass  south  in  increasing  numbers, 
zvi/h  Hu  relitrn  movements.  While  no  breeding  places  of 
this  species  were   actually    discovered,  my  observations 
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later  in  the  season  led  to  the  conviction  that  there  must 
be  a  rookery  a  short  distance  to  the  northward  of  Pt.  Santa 
Cruz.  Also  on  the  i6th,  many  Dark-bodied  Shearwaters 
were  seen.  They  were  flying  steadily  northward  several 
miles  out  from  land.  In  an  hour  not  less  than  a  thousand 
passed  my  boat.  The  movements  of  Shearwaters  on  the 
days  that  immediately  followed  indicated,  for  they  were 
southward  ones,  that  this  was  probably  a  local  movement, 
though  it  may  have  been  the  ending  of  the  northward 
migration  of  the  species  in  this  vicinity.  In  two  males 
and  two  females  that  were  taken,  the  organs  of  reproduc- 
tion exhibited  no  signs  of  recent  erotic  development, 
which  was  also  true  of  all  captured  afterwards.  This 
circumstance  raises  the  question  whether  the  breeding 
habitat  of  this  Shearwater  is  not  in  the  Southern  Hemi- 
sphere, as  is  believed  to  be  the  case  in  Wilson's  Petrel. 

June  i8th,  many  California  Murres  were  heading  south- 
ward. Some  were  also  on  the  water.  Viewed  in  the  light 
of  the  after  movements,  the  stragglers  on  the  water  were 
apparently  birds  that  had  temporarily  paused  in  the 
southward  migration.  Two  females  were  taken.  The 
ovaries  in  both  showed  that  they  had  recently  bred.  In 
1892,  no  females  were  secured  before  July  nth.  The 
first  migratory  waves,  however,  were  not  comprehended 
that  season,  nor  was  there  opportunity  for  thorough  study 
of  them.  As  many  Dark-bodied  Sheawaters  were  noted 
as  on  the  i6th,  but  all  were  moving  southward. 

June  19th  and  20th  the  movements  were  about  the 
same  as  on  the  previous  days.  On  the  21st  there  was  an 
increase  in  California  Murres,  individuals  and  small  parties 
in  single  file  appeared  from  the  northward,  and  passing 
quickly  by  disappeared  to  the  southward,  keeping  the 
course  of  the  coast- line.  Solitary  ones  were  quite  nu- 
merous on  the  water.     At  least  a  thousand  Dark-bodied 
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Shearwaters  were  seen.  They  were  several  miles  off 
shore,  and  followed  two  parallel  lines  of  flight  about  a 
quarter  of  a  mile  apart.  They  came  from  the  northward, 
singly,  in  little  companies,  and  in  straggling  flocks,  and 
passed  rapidly  down  the  coast. 

On  the  23d  there  was  considerable  southward  move- 
ment in  these  two  species.  On  the  30th  no  Shearwaters 
were  observed,  and  only  several  Caliiornia  Murres.  The 
scarcity  of  this  latter  species  rendered  still  more  prom- 
inent its  extensive  movements  during  the  preceding  fort- 
night. 

About  a  dozen  Scoters,  all  seemingly  female  deglandi, 
were  found  near  the  Del  Monte  beach  at  Monterey  on 
the  22d.  Like  the  specimens  procured  two  years  ago, 
three  females  that  were  captured  were  in  very  worn 
plumage,  and  had  apparently  not  bred,  the  ova  in  each 
being  very  indistinct.  During  the  rest  of  my  stay  this 
species  was  seen  at  intervals.  Its  periods  of  absence 
were  apparently  similar  to  those  intervening  between  mi- 
gratory movements.  The  Surf  Scoter  was  found  in  July 
and  August,  and  was  likewise  somewhat  irregular  in  its 
occurrence. 

On  my  arrival,  Western  Gulls  seemed  to  greatly  out- 
number Heermann's  Gulls,  but  toward  the  end  of  June 
the  ranks  of  the  latter  were  apparently  re-enforced,  for 
they  became  about  as  numerous  as  the  Western  Gulls. 
Adult  Heermann's  were  very  scarce  in  June  and  during 
the  early  part  of  July,  those  with  mottled  heads  and  birds 
of  the  year  being  almost  the  only  kind  met  with. 

It  will  be  observed  that  the  conspicuous  movements  of 
the  latter  half  of  June  were  confined  to  the  California 
Murre  and  Dark-bodied  Shearwater,  Incipient  move- 
ments apparently  occurred  in  other  species,  and  another 
season  of  study,  with  the  light  I  now  have,  would  prob- 
ably enable  me  to  define  such  movements  with  certainty. 
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yuly. — ^July  2d  there  was  a  great  movement  southward 
of  Dark-bodied  Shearwaters.  The  sea  was  very  calm, 
although  there  was  a  heavy  surf,  and  at  midday  the  sky 
was  clear.  I  was  out  on  the  water  from  eight  in  the 
morning  until  two  in  the  afternoon,  going  as  far  down  the 
coast  as  Pt.  Cypress,  keeping  near  the  land  on  the  way 
down  and  several  miles  off  shore  in  returning.  Only  a 
few  Shearwaters  were  seen  before  midday.  These  were 
heading  rapidly  down  the  coast.  About  noon  many  were 
seen  at  a  distance  off  Pt.  Cypress.  They  were  also  fly- 
ing southward.  On  going  out  several  miles  from  land  it 
was  found  that  there  was  almost  a  continuous  stream  of 
these  birds  coming  from  the  northward  and  passing  south- 
ward. They  flew  only  a  few  feet  above  the  water,  flap- 
ping their  wings  a  few  times,  then  sailing  for  a  few  mo- 
ments. The  line  of  movement  diverged  somewhat  to  the 
seaward,  as  the  birds  sheared  off  to  avoid  the  boat.  After 
awhile,  they  began  to  pass  on  both  sides  of  the  boat,  and 
it  was  discovered  that  there  were  two  parallel  lines  of 
flight,  as  on  the  21st  of  June.  In  returning  up  the  coast 
to  Monterey  Bay,  I  kept  in  the  path  of  movement,  which 
was  several  miles  distant  from  land,  for  about  five  miles. 
As  it  was  clear,  the  birds  could  be  seen  a  long  way  up 
and  down  the  coast.  It  was  fully  determined  that  they 
followed  the  coast -line  leading  southward,  conforming 
their  course  to  the  inward  bend  at  Monterey  Bay. 

In  rounding  Pt.  Pinos  the  Shearwaters  approached 
much  nearer  to  the  shore  than  in  the  bay,  a  few  stragglers 
even  coming  within  several  hundred  yards  of.  the  surf. 
After  passing  the  Point  all  shaped  their  course  so  as  to 
regain  their  former  distance  from  the  land.  The  obser- 
vations for  the  entire  season  in  this  and  other  species  indi- 
cated that  Pt.  Pinos  is  a  prominent  landmark  for  water 
birds  journeying  southward. 
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At  least  three  thousand  of  the  Shearwaters  were  seen 
during  the  last  two  hours  I  was  out  on  the  ocean,  and 
there  was  apparently  no  abatement  in  their  movement 
before  I  returned  to  land.  The  two  streams  in  which 
they  moved  were  formed  of  straggling  companies,  vary- 
ing from  a  few  individuals  to  flocks  of  considerable  size. 
Often  there  was  a  complete  break,  no  birds  being  in  sight 
for  several  minutes.  None  were  seen  on  the  water.  Al- 
though a  portion  passed  directly  through  a  great  gather- 
ing of  Cormorants  and  Gulls  that  had  been  frightened 
from  the  water  by  the  boat,  thev  did  not  deviate  from 
their  course,  apparently  paying  no  attention  to  the  great 
mass  of  birds  flying  in  confusion  about  them.  Neither 
did  they  decoy  to  wounded  comrades,  though  Gulls  were 
attracted  to  them,  several  alighting  on  the  water  close  by 
the  wounded  birds. 

With  one  of  the  large  companies  there  was  a  white  col- 
ored Fulmar.  It  was  probably  Fulmarus  glacialis  rod- 
gersiiy  as  that  subspecies  was  secured  a  little  later  in  the 
season. 

Onlv  two  California  Murres  were  seen.  Both  were 
flying  southward,  following  the  coast -line  south  of  Pt. 
Pinos. 

Two  male  Black  Turnstones,  with  minute  testes,  were 
shot  at  some  rockv  islets — known  locallv  as  Seal  Rocks — 
about  a  mile  north  of  Pt.  Cypress.  There  were  per- 
haps a  half  dozen  in  all. 

The  occurrence  of  the  Black  Turnstone  on  the  Cali- 
fornia coast  in  each  of  the  summer  months  (as  upon  the 
Farallones,  Bryant, ^Vr  Emerson,  Proc.  Cal.  Acad,  Sci., 
2d  ser. ,  vol.  i,  p.  44)  is  not  an  exceptional  circumstance, 
for  the  same  thing  happens  on  the  Atlantic  seaboard  in 
other  bortral  Limicohi* — tor  example,  on  the  Gulf  Coast 
of  Florida  (Scott,  '-Auk/'  vol.  vi,  pp.  156-159). 
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It  has  long  been  held  that  the  individuals  of  a  species 
found  during  the  summer  months  south  of  the  breeding 
range,  but  not  breeding,  are  actual  summer  residents, 
having  failed  to  migrate  northward,  or  at  least  failed  to 
complete  the  migration,  owing  to  barrenness  or  some  ac- 
cidental cause.  Such  cause  might  possibly  exist  in  tem- 
porary sickness  or  wounds,  or  the  way  may  have  been 
lost,  particularly  if  the  loiterers  were  young  birds.  This 
view  is  not  incompatible  with  the  fact  of  early  southward 
migration.  Such  stragglers  may  occur,  and  when  the 
tide  of  migration  sets  southward  they  may  join  the  ranks 
of  the  early  migrants  of  other  species.  The  Fulmar 
alluded  to  above  may  be  an  example.  It  may  not  have 
reached  the  breeding  habitat,  and  have  come  from  a 
locality  to  the  southward  of  it,  joining  the  Shearwaters 
as  they  passed  by  or  falling  in  with  them  on  the  way  down 
the  coast.  The  fluctuations  occurring  in  the  Scoters  may 
have  been  occasioned  by  the  early  departure  southward 
of  June  birds  and  the  arrival  of  others  a  little  later  from 
further  north — such  local  movement  being  in  advance  of 
the  migration  from  the  boreal  breeding  grounds.  While 
fully  recognizing  physical  debility  and  accident  as  factors 
in  this  question,  too  great  stress  must  not  be  laid  upon 
them,  for  ample  allowance  must  be  made  for  late  north- 
bound migrants  and  early  southbound  migrants,  as  the 
two  migratory  movements  nearly  or  quite  bridge  over  the 
interval  of  summer.  Movements  of  Black  Turnstones 
from  the  southern  frontier  of  their  breeding  range,  if  they 
consumed  a  fortnight  and  were  as  early  as  those  of  the 
California  Murres,  would  reach  the  vicinity  of  Monterey 
about  the  ist  of  July.  It  should  be  added  that  the  young 
of  this  Turnstone  are  able  to  take  wing  in  July  and  leave 
the  flats  of  the  Lower  Yukon  for  the  sea-coast  (Nelson, 
Rep.  Nat.  Hist.  Coll.  Alaska,  p.  130). 
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On  the  5th  of  July,  in  the  vicinity  of  Monterey,  there 
was  no  evident  migratory  movement.  Only  one  Dark- 
bodied  Shearwater  and  four  California  Murreswere  noted ; 
the  latter  were  on  the  water. 

July  6th.  Four  Western  Grebes  were  found  near  the 
surt  within  the  bay.  With  the  exception  of  one  shot  on 
the  2d,  these  were  the  first  observed  of  the  season. 

July  7th.  Several  California  Murres  were  seen.  All 
were  going  southward.  No  Shearwaters  were  met  with, 
although  it  was  foggy — a  favorable  state  of  the  weather 
for  their  occurrence  near  land.  A  male  Harlequin  Duck 
was  shot  as  it  was  rounding  Pt.  Pinos.  The  testes  were 
very  large — those  of  a  breeding  bird.  Another  followed 
shortly  after.     Both  came  from  the  nothward. 

July  9th.  I  remarked  in  my  journal  on  this  day  that 
the  Tufted  Puffin  is  apparently  to  be  reckoned  among 
the  early  migrants.  While  there  had  been  no  pronounced 
migration,  individuals  had  been  passing  southward  daily 
for  some  time,  with  no  corresponding  return  movements, 
as  in  Brandt's  Cormorants,  for  example,  which  were  con- 
tinually coming  into  the  hay  to  fish  and  returning  to  their 
rookery  south  of  Pt,  Pinos.  In  the  morning  a  young 
Marbled  Murrelet  was  discovered  at  a  patch  of  kelp  near 
the  Seaside  Laboratory.  This  was  the  first  instance,  for 
the  season,  of  the  species  coming  under  my  observation. 
There  was  also  a  decided  flight  of  Pigeon  Guillemots. 
Previously  no  definite  movements  had  been  observed. 
All  were  adults.  They  appeared  in  twos  and  threes  at 
frequent  intervals,  following  the  shore-line  in  a  south- 
ward direction.  Two  males  were  taken.  The  testes 
were  very  large  in  both.  But  few  California  Murres 
were  seen,  and  they  were  on  wing,  moving  down  the 
coast.  Only  one  Dark-bodied  Shearwater  was  noticed. 
It  was  going  south. 
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July  loth  and  nth  but  little  migration  seemingly  took 
place.  The  nth  nevertheless. was  a  notable  day,  for  the 
Northern  Phalarope  made  its  appearance,  affording  ad- 
ditional evidence  that  the  movements  witnessed  all  along 
were  truly  migratory  movements.  At  first  two  were  seen 
coming  from  the  northward,  about  a  mile  off  shore  and 
a  mile  south  of  Pt.  Finos.  Then  two  were  found  on 
the  water  a  little  further  up  the  coast.  When  forced  to 
take  wing,  they  continued  their  flight  southward.  Nearly 
opposite  Pt.  Finos,  still  a  mile  off  shore,  another  appeared 
from  the  northward  and  alighted  on  the  water.  Within 
the  bay,  fully  a  mile  out  from  land,  a  sixth  was  seen.  It 
also  came  from  up  the  coast.  The  only  specimen  taken 
was  a  female,  and  it  had  evidently  bred  the  present  year. 

On  the  1 2th,  a  visit  to  Seal  Rocks  disclosed  that  large 
numbers  of  Western  and  Heermann's  Gulls  were  con- 
gregated there.  That  a  considerable  influx  of  these  Gulls 
had  taken  place  had  been  manifest  for  several  days  at  the 
kelp  along  the  south  shore  of  the  bay.  A  female  Fulmar, 
apparently  Rodgers's,  was  shot  on  the  water  near  the  ex- 
tremity of  Ft.  Finos  at  midday.  It  must  have  arrived 
while  I  was  at  Seal  Rocks,  for  I  passed  over  the  spot 
during  the  morning.  The  sea  was  like  glass,  so  it  could 
hardly  have  been  overlooked.  Its  ovaries  were  not  those 
of  a  bird  that  had  lately  bred,  and  its  plumage  was  greatly 
abraded.  Two  more  Black  Turnstones  were  secured  at 
Seal  Rocks.  They  were  both  males,  and  showed  no  en- 
largement of  the  sexual  organs. 

The  13th  was  another  day  of  no  very  obvious  migra- 
tory movements. 

The  second  week  of  July  marked  a  decided  increase 
in  the  number  of  California  Brown  Felicans  seen.  Most 
were  young  of  the  year.  Each  forenoon  they  came  into 
Monterey  Bay  from  the  direction  of  Pt.  Cypress.     It  was 
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oot  ascertained  whether  they  were  actually  accessions  to 
the  locality  (stragglers  of  a  night  or  off-shore  migration, 
visiting  the  bay  from  temporary  roosting  places),  or 
whether  they  were  simply  birds  from  rookeries  a  little 
lower  down  the  coast  and  were  enlarging  their  food-area 
by  making  daily  excursions  into  the  bay.  On  the  14th 
an  incident  happened  that  seemed  to  indicate  that  migra- 
tion  from  the  north  was  actually  in  progress  in  this  species. 
A  little  company  of  young,  headed  by  a  fine  adult,  round- 
ed Pt.  Pinos  during  the  morning  and  moved  south.  At 
the  Point  the  young  seemed  to  show  a  disposition  to 
break  away  from  the  leadership  of  the  old  one,  attempt- 
ing several  times  to  return  into  the  bay,  but  each  time  the 
old  bird  got  them  straightened  out  by  heading  them  off, 
and  finally  disappeared  with  them  in  line  at  his  tail  in  the 
direction  of  Pi.  Cypress.  Also  on  the  14th,  quite  a  num- 
ber of  Pigeon  Guillemots  were  observed  on  the  water  and 
passing  in  and  out  of  the  bay,  but  no  migratory  movement 
was  apparent,  there  seemingly  being  a  lull  in  the  migra- 
tion of  the  species.  Three  or  four  California  Murres 
were  seen;  two  were  on  wing  going  southward.  A  Wan- 
dering Tatler  appeared  on  the  rocks  near  the  Seaside 
Laboratory.  This  species  was  not  met  with  in  the  weeks 
that  preceded.  In  1892,  the  23d  of  July  was  my  earliest 
record. 

On  the  i6th,  17th,  and  i8th  migration  was  almost  at  a 
standstill.  On  the  t6th  an  American  Eared  Grebe  and 
two  young  Pigeon  Guillemots  were  captured.  The  ovary 
of  the  Grebe  was  that  of  a  breeding  bird  of  the  season. 
Another  young  Pigeon  Guillemot  was  seen  on  the  17th, 
upon  which  day  adults  were  scarce.  The  Grebe  and  the 
young  Guillemots  were  new  birds  for  the  season,  so  far 
as  determined  by  my  observations.  On  the  17th,  for  the 
first   time,    Heermann's    Gulls    appeared    to    outnumber 
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Western  Gulls  on  the  kelp.  A  few  California  Murres 
passed  south  on  each  of  the  three  days,  but  none  were 
seen  on  the  water.  A  small  flock  of  Killdeers  was  found 
one  morning  on  the  kelp,  and  Long-billed  Curlews,  on 
wing,  began  to  be  conspicuous  about  the  bay.  Both  cir- 
cumstances seem  to  point  to  migration,  for  there  is  general 
dispersion  during  migration,  and  birds  are  stranded  in  all 
sorts  of  situations  after  the  passage  of  a  migratory  wave. 
Two  Dark-bodied  Shearwaters — the  only  ones  noticed 
since  the  9th — were  seen  on  the  i6th,  following  the  shore 
line  south. 

The  lull  in  the  migration  of  California  Murres,  which 
began  at  the  end  of  June,  was  broken  July  19th,  when 
solitary  individuals  and  companies  of  less  than  half  a 
dozen  passed  down  the  coast  at  short  intervals  during  two 
hours  I  spent  in  the  morning  off  Pt.  Pinos.  They  shaped 
their  course  so  that  it  brought  them  near  to  Pt.  Pinos, 
then  they  diverged  from  the  land,  taking  a  direction  that 
would  carry  them  several  miles  out  from  shore  as  they 
passed  Pt.  Cypress.  Not  a  single  one  was  seen  on  the 
water.  On  the  19th  also,  it  was  very  apparent  that  the 
adult  Heermann's  Gulls  were  more  numerous  than  the 
Western  Gulls  or  the  immature  Heermann's,  an  extensive 
inroad  having  taken  place  within  a  few  days.  There  was 
a  similar  intrusion  of  adult  Heermann's  Gulls  about  the 
middle  of  July,  1892.  Both  instances  furnish  examples 
of  migration  indicated  solely  by  increased  abundance,  as 
in  neither  case  were  the  birds  observed  /;/  transitu,  A 
Dark-bodied  Shearwater  was  shot  and  another  was  seen. 
Both  were  moving  southward. 

From  the  20th  to  the  25th  I  did  not  make  any  observa- 
tions, but  my  boatman,  who  was  out  each  day,  informed 
me  that  on  the  20th  and  21st  a  good  many  California 
Murres  went  down  the  coast,  and  that  Pigeon  Guillemots 
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were  more  numerous  than  at  any  time  since  he  had  been 
with  me- 

On  the  26th  a  few  adult  Marbled  Murrelets  appeared — 
the  first  of  the  season.  They  came  from  the  northward 
in  couples,  and  passed  with  great  rapidity  down  the  coast. 
There  was  quite  a  movement  southward  of  California 
Murres,  chiefly  of  individual  birds.  A  few  scattered 
Northern  Fhalaropeswere  also  seen  going  south.  Afemale 
that  was  taken  displayed  no  signs  of  recent  ovipositioii. 
It  had  retained  more  of  the  breeding  pfumage,  however, 
than  the  one  shot  on  the  nth. 

The  passage  of  individual  California  Murres  down  the 
coast  continued  on  the  27th  as  on  the  26th.  One  MurrC) 
frightened  by  being  shot  at,  turned  upon  its  course  and 
flew  northward  for  some  distance.  Then  it  rose  higher 
in  the  air,  apparently  to  get  its  bearings,  altered  its  course 
so  as  to  head  south  again,  and  finally  descended  to  the 
ordinary  level  of  flight.  This  maneuver  was  resorted  to 
a  second  time  before  it  got  fully  in  line  with  the  southerly 
trend  of  the  shore.  The  whole  circumstance  seemed  to 
indicate  that  the  bird  recognized  the  landmarks,  and  was 
able  to  determine  the  direction  by  them  and  regain  its 
former  course. 

There  was  also  considerable  migration  south  in  Northern 
Phalaropes  on  this  day.  In  two  hours  during  the  fore- 
noon seven  small  companies  rounded  Pt.  Finos — the 
largest  one  had  nine  birds  in  it.  The  testes  of  a  male 
that  was  shot  were  those  of  a  bird  that  had  bred.  A  visit 
to  Seal  Rocks  revealed  that  a  large  flock  of  Black  Turn- 
stones was  occupying  the  place  of  the  few  individuals 
found  there  on  previous  visits  (the  last  occasion  being 
July  i8th),  proving  an  invasion  from  another  locality, 
presumably  from  the  north,  as  in  the  case  of  the  Northern 
Phalaropes, 
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Very  little  migration  was  observed  on  the  28th.  It  was 
confined  to  the  California  Murre  and  Northern  Phalarope. 

On  the  30th  conspicuous  movements  took  place,  par- 
ticularly in  the  Marbled  Murrelet  and  California  Murre. 
Adults  of  the  former  species  passed  down  the^coast,  singly 
and  in  couples,  all  the  forenoon.  The  height  of  their 
movement  was  during  the  morning.  They  flew  swiftly, 
and  rounded  Pt.  Pinos  chiefly  between  the  buoy  and  the 
shore.  No  young  birds  were  seen.  The  movement  of 
California  Murres  was  greater  than  at  any  time  before 
during  the  season.  Single  birds  and  little  strings  were 
continually  passing  south,  near  the  Point  and  far  out,  the 
whole  time  I  was  on  the  water.  There  appeared  also  to 
be  a  steady  migration  southward  of  California  Brown 
Pelicans,  though  not  on  so  large  a  scale  by  far  as  in  the 
Murres  and  Murrelets.  Northern  Phalaropes  showed  a 
slight  increase  over  former  numbers.  One  large  com- 
pany and  several  small  ones  were  observed,  en  route  to 
the  south. 

July  31st  there  was  a  dense  fog  that  lasted  until  noon. 
It  had  the  effect  to  deflect  the  path  of  migration  so  that 
the  birds  came  near  to  the  shore.  During  half  an  hour, 
at  eight  o'clock,  when  the  fog  was  densest,  a  large  num- 
ber of  Dark-bodied  Shearwaters  on  their  way  down  the 
coast  passed  within  a  few  hundred  yards  of  the  surf  in 
front  of  the  Seaside  Laboratory.  Among  them  was  a 
Pink-footed  Shearwater.  It  appeared  to  be  bewildered 
by  the  fog.  It  was  the  first  one  of  the  season  met  with. 
No  Dark-bodied  Shearwaters  were  seen  on  the  26th  and 
only  one  on  each  of  the  following  days  up  to  the  31st. 
These  stragglers  were  all  going  south. 

Quite  a  number  of  Northern  Phalaropes  were  flying 
about  at  random  during  the  forenoon  of  the  31st,  ap- 
parently lost  in  the  fog.    Marbled  Murrelets  were  moving 
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down  the  coast  as  on  the  30th,  but  not  in  such  large  num- 
bers. There  were  some  young  ones  among  them.  With 
the  exception  of  a  single  trio,  two  adults  and  a  young 
bird,  the  Murrelets  flew  in  couples.  There  was  some 
migration  of  California  Murres,  but  not  nearly  as  much 
as  on  the  30th.  After  the  fog  cleared  away  there  ap- 
peared to  be  a  decided  migratory  movement  southward  of 
Heermann's  Gulls,  small  bands  passing  down  the  coast 
in  frequent  succession.  They  flew  near  the  shore  and 
rather  high  in  the  air.  There  was  a  directness  and 
steadiness  of  flight  not  observed  before.  They  appeared 
to  be  bent  upon  a  journey,  not  merely  going  and  coming 
from  feeding  grounds.  As  already  stated,  previous  in- 
dications of  migration  in  this  Gull  had  .been  manifested 
solely  by  increased  abundance,  particularly  noticeable  in 
the  adults.  Four  Pomarine  Jaegers  were  seen  after  the 
fog.  They  followed  the  same  path  of  movement  as  the 
Heermann's  Gulls.  A  solitary  Cassin's  Auklet  was  taken. 
It  was  a  female,  apparently  a  breeding  bird  of  the  season. 
This  species  had  not  been  noted  before  during  the  sum- 
mer. 

Western  Gulls  gained  in  numbers  during  the  month  in- 
stead of  diminishing  as  they  appeared  to  do  in  July,  1892. 
The  great  increase  in  Heermann's  Gulls,  however,  ren- 
dered them  less  prominent. 

From  the  above  detailed  account,  it  will  be  seen  that 
increase  in  abundance  in  some  species  of  summer  and 
extensive  migratory  waves  in  others,  followed  by  intervals 
of  scarcity,  and  the  appearance  of  boreal  species,  were 
the  chief  features  of  migration  in  July. 

Excluding  the  Scoters  and  Black  Turnstone,  the  north- 
ern birds  to  appear  were  Rodgers's  Fulmar,  Harlequin 
Duck,  Marbled  Murrelet,  Northern  Phalarope,  Pomarine 
Jaeger:  all  except  the  last  one  appearing  during  the  first 
Half  of  the  month. 
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Conspicuous  migratory  waves  occurred  in  the  Dark- 
bodied  Shearwater  (on  the  2d  and  31st),  in  the  Calif ornia 
Murre  (at  intervals  from  the  19th  to  the  31st,  high-water 
mark  for  June  and  July  being  reached  on  the  30th),  in 
the  Pigeon  Guillemot  (on  the  9th,  and  probably  on  the 
20th  and  2ist),  in  the  Marbled  Murrelet  (on  the  30th  and 
31st,  especially  on  the  30th),  in  the  Northern  Phalarope 
(from  the  27th  to  the  31st,  forestalling  the  greater  waves 
of  August),  in  the  California  Brown  Pelican  (on  the  30th), 
and  in  Heermann's  Gull  (on  the  31st). 

A  notable  feature  in  the  migrations  of  July  was  the 
length  of  time  when  there  were  no  migratory  waves  in 
the  California  Murre  and  Dark-bodied  Shearwater,  only 
passing  stragglers  occurring  in  either  species. 

August. — The  greatest  flight  of  Dark-bodied  Shear- 
waters I  observed  during  my  stay  occurred  August  ist. 
There  was  no  fog  and  they  kept  well  away  from  the 
land.  Three  miles  off  shore  they  began  to  pass  the  boat 
in  great  numbers,  and  as  far  out  as  I  could  see  at  eight 
miles  they  were  equally  abundant.  All  passed  rapidly 
down  the  coast  as  upon  former  occasions,  except  at  mid- 
day when  a  few  flew  about  at  random,  apparently  tem- 
porarily halting  in  their  migration.  One  was  seen  on  the 
water.  It  was  with  a  Black-footed  Albatross.  Accompany- 
ing the  Dark-bodied  Shearwaters  were  a  white  Fulmar, 
probably  Rodgers's,  and  nine  Pink-footed  Shearwaters. 
The  latter  came  straggling  along  at  intervals,  not  more 
than  two  being  seen  together.  Many  Northern  Phala- 
ropes  were  observed  two  miles  and  outward  from  land. 
They  flew  up  the  coast  as  well  as  down,  indicating  that 
there  was  a  pause  in  their  migration  also.  Marble  Murre- 
lets  were  not  numerous.  Their  path  of  migration  was 
near  the  shore.  California  Murres  were  migrating  as  on 
previous  days,  but  apparently  in  smaller  numbers.    They 
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were  all  within  three  miles  of  the  land.  Three  Poma- 
rine  Jaegers  were  seen,  and  an  immature  California  Gull 
was  taken,  the  first  example  of  the  season. 

On  the  morning  of  the  2d  two  young  Marbled  Murrelets 
were  found  on  the  bay  near  the  Seaside  Laboratory,  and 
quite  a  number  of  adults  were  seen  on  wing  heading 
down  the  coast.  Many  young  Pigeon  Guillemots  and 
some  adults  were  on  the  water.  They  were  very  tame, 
and  appeared  to  be  tired  birds  resting  after  a  night's 
migration,*  Previously  the  adults  had  been  very  shy. 
usually  taking  wing  out  of  reach  of  gun  shot  when  the 
boat  was  turned  toward  them.  Only  three  were  seen  off 
the  water — an  adult  accompanied  by  two  young.  They 
were  going  south.  Migration  was  slight  in  the  California 
Murre  on  this  day.  Only  a  few  were  seen,  and  these  /« 
transitu.  It  was  somewhat  foggy  and  Dark-bodied 
Shearwaters,  on  their  way  down  the  coast,  came  within 
half  a  mile  of  the  land.  Not  so  many  were  noted  as  on 
the  day  before,  and  only  two  Pink-footed  Shearwaters. 
An  adult  female  Red  Phalarope  was  captured  alive. 
Northern  Phalaropes  were  common,  passing  and  repassing 
up  and  down  the  coast.  Two  years  before  on  this  day, 
instead  of  there  being  an  eddy  in  their  migration  there 
was  a  great  wave  southward. 

In  my  notes  for  Aug.  3d  I  find  the  following  with  re- 
gard to  the  Western  Gull:  "  This  species  is  now  migrating 
in  considerable  numbers.  At  two  o'clock  many  were 
moving  south  near  the  shore  off  the  Laboratory. "  Adult 
birds  are  plentiful,  but  immature  ones  are  more  abundant. 
A  good  many  were  on  the  kelp,  and  some  at  Seal  Rocks." 

Heermann's  Gulls  swarmed  on  Seal  Rocks.  The  sides 
toward  the  land  were  literally  hidden  by  them.  They 
were  also  scattered  all  along  the  kelp  within  the  bay,  and 
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near  Pt.  Pinos  there  was  a  great  gathering  of  them,  evi- 
dently attracted  by  a  school  of  **  blue  fish"  that  were 
leaping  to  the  surface.  As  I  came  in  from  the  ocean  at 
two  o'clock,  a  succession  of  small  flocks  passed  the  Sea- 
side Laboratory,  closely  following  the  shore-line  in  the 
direction  leading  southward.  On  no  previous  day  of  the 
season  was  this  species  so  abundant.  In  all  situations 
the  majority  were  dark  birds,  showing  that  the  migration 
of  the  young  was  fully  under  headway.  Young  birds 
outnumbered  the  adults  Aug.  i,  1892.  Although  it  was 
foggy  during  the  morning,  the  only  Dark-bodied  Shear- 
waters seen  were  one  small  flock  and  a  few  couples. 
Northern  Phalaropes  were  common,  but  no  rush  took 
place.  A  female  Surf  Bird,  apparently  a  bird  of  the 
year,  was  shot  at  Seal  Rocks.  Two  others  were  with  it. 
There  was  also  a  large  flock  of  Black  Turnstones  on  these 
rocks.  The  tide  of  migration  was  in  the  ascendency  in 
the  California  Murre.  Besides  single  birds  and  com- 
panies in  Indian  file,  one  large  wedge-shaped  flock  was 
seen,  the  first  of  the  kind  for  the  season.  All  came  from 
the  northward,  passed  quickly  by,  and  disappeared  to  the 
southward,  following  the  line  of  the  coast  in  their  flight. 
On  the  4th  it  was  foggy  during  the  morning,  but  after- 
ward the  fog  retreated  several  miles  out  to  sea,  leaving  a 
clear  highway  along  the  shore.  Northern  Phalaropes  and 
California  Murres  were  the  only  birds  to  appear  in  num- 
bers to  take  advantage  of  it.  Numerous  small  parties  of 
the  former  species  and  some  large  ones  came  from 
the  northward  and  passed  down  the  coast.  Migration 
in  the  Marbled  Murrelet  and  Dark-bodied  Shearwater 
was  very  feeble.  Only  a  few  individuals  of  either  were 
noticed.  Over  two  miles  out  from  land  several  Surf  Birds 
were  seen  flying  southward.  The  Parasitic  Jaeger  was 
added  to  the  list  of  the  migrants  from  boreal  regions,  two 
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individuals  being  noted.  In  1892,  one  was  taken  and  an- 
other seen  on  the  first  day  of  the  month. 

6th.  When  I  reached  the  beach  in  the  morning  small 
flocks  of  Heermann's  Gulls  were  passing  down  the  coast 
at  brief  intervals,  and  also  Western  Gulls  in  fewer  num- 
bers. No  movement  of  this  kind  had  been  observed  be- 
fore at  so  early  an  hour  in  the  day.  It  was  high  tide  on 
this  day  in  the  migration  of  Northern  Phalaropes.  There 
were  large  flocks,  small  companies,  and  single  birds.  Most 
of  them  were  flying  southward,  following  the  shore-line, 
sweeping  inward  at  Monterey  Bay  and  outward  after 
passing  Pt.  Finos.  Scarcely  any  were  on  the  water,  and 
comparatively  few  went  up  the  coast.  Many  passed 
within  a  quarter  of  a  mile  of  the  shore,  although  there 
was  no  "  low  fog."  Several  small  companies  of  Cassin's 
Auklets  were  found  two  or  three  miles  out  on  the  ocean, 
They  were  apparently  the  vanguard  in  the  migration  of 
this  species  in  this  vicinity,  as  but  a  single  one  had  been 
met  with  before.  Many  solitary  California  Murres  and 
little  parties  of  half  a  dozen  or  less  passed  south.  A 
bird  of  the  year,  under  the  charge  of  an  adult,  was  capt- 
ured on  the  ocean  several  miles  north  of  the  buoy.  It 
was  the  first  one  I  saw.  As  its  wings  were  not  sufficiently 
grown  to  enable  it  to  fly,  it  was  probably  hatched  not  far 
north  of  Pt.  Santa  Cruz.  Marbled  Murrelets  did  not 
appear  in  any  numbers.  All  that  were  seen  were  adults, 
flying  southward  in  pairs.  Two  large  straggling  flocks 
of  Dark-bodied  Shearwaters,  going  south,  were  seen  two 
or  three  miles  north  of  the  buoy,  A  Pink-footed  Shear- 
water was  obtained  from  among  them.  It  was  the  onlj- 
one  noticed. 

7th.  Five  miles  north  of  the  buoy  numerous  companies 
of  Cassia's  Auklets,  varying  in  size  from  half  a  dozen  to 
a  score  of  individuals,  were  scattered  about  on  the  water. 
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They  were  apparently  thoroughly  tired  out.  Many  were 
so  weak  of  wing  they  struck  the  crests  of  the  waves  fre- 
quently in  flying  short  distances  to  keep  out  of  the  way 
of  the  boat.  Two  young  California  Murres,  each  accom- 
panied by  an  adult,  were  found  five  miles  out  from  land 
in  the  direction  of  Pt.  Santa  Cruz.  Quite  a  number  of  old 
birds  were  on  the  water,  and  many  solitary  ones  and  little 
parties  in  files  were  flying  down  the  coast.  A  Pacific 
Fulmar — a  female  of  the  dark  phase — was  captured 
about  three  miles  off  shore.  It  was  very  lean  and  in  very 
worn  and  faded  plumage,  and  had  apparently  not  bred 
during  the  season.  Four  or  five  miles  out  a  good  many 
Dark-bodied  Shearwaters  flew  by  the  boat  in  a  southward 
direction.  Only  one  Pink-footed  Shearwater  was  ob- 
served. Not  so  many  Northern  Phalaropes  were  encoun- 
tered as  on  the  day  before. 

There  was  almost  a  complete  cessation  of  migration  on 
the  8th,  9th,  and  loth.  Cassin's  Auklets  were  not  as 
abundant  on  the  8th  as  the  day  before.  Between  six  and 
ten  miles  northwest  of  Pt.  Pinos  a  good  many  little  com- 
panies, however,  were  resting  on  the  water.  Fewer  were 
seen  on  the  9th.  They  flew  without  difficulty.  A  con- 
siderable number  of  California  Murres,  in  little  groups, 
were  on  the  ocean  between  Pt.  Pinos  and  Seal  Rocks  on 
the  loth.  A  few  Dark-bodied  Shearwaters  and  one  Pink- 
footed  Sheawater  were  noted  on  the  8th.  On  the  9th, 
over  ten  miles  northwest  of  Pt.  Pinos,  quite  a  number 
were  seen  flying  eastward.  A  few  others,  nearer  Pt. 
Pinos,  were  flying  south.  A  few  Northern  Phalaropes 
were  seen  on  the  8th  and  9th.  None  of  them  were  on 
the  water,  and  as  many  went  up  the  coast  as  down  on  the 
latter  day.  Only  a  small  flock  of  Black  Turnstones  was 
at  Seal  Rocks  on  the  loth,  the  great  flock  that  had  been 
there  having  disappeared. 
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The  nth  was  one  of  the  rare  days  when  there  was  no 
fog,  when  the  shore-line  could  be  seen  for  miles.  The 
sea  too  was  calm.  It  was  a  day  of  great  migration  in 
Dark-bodied  Shearwaters.  They  were  passing  Pt.  Pinos 
all  the  forenoon  about  three  miles  off  shore.  The  eye 
could  follow  them  a  long  way  as  they  came  down  the 
coast  and  disappeared  to  the  southward.  There  were 
two  almost  continuous  streams  of  them  made  up  of  strag- 
gling companies  and  loose  flocks.  At  nine  o'clock  and 
again  at  eleven  some  of  the  latter  were  of  such  large  size 
the  two  streams  became  merged  into  a  single  broad  one 
at  least  an  eighth  of  a  mile  in  width.  One  of  these  flocks 
was  estimated  to  be  two  miles  in  length.  Leadership  ap- 
peared to  be  exercised  among  them,  for  one  of  the  birds, 
apparently  seeing  I  was  making  havoc  with  my  gun  in  a 
flock  just  in  advance,  left  the  flock  he  was  in  and  flew 
back  along  the  advancing  column,  and  as  he  passed  by 
the  birds  sheared  off  to  the  seaward,  going  past  the  boat 
out  of  range.  The  whole  manoeuvre  was  so  obvious  that 
my  boatman,  who  had  also  been  intently  watching  it,  un- 
consciously to  me,  exclaimed,  "  that  bird  must  be  some 
sort  of  a  general." 

An  adult  Pacific  Fulmar  of  the  dark  phase  was  shot  as 
it  was  resting  upon  the  water.  It  had  apparently  dropped 
out  of  the  ranks  of  the  Dark-bodied  Shearwaters,  for  I 
had  been  over  the  spot  where  it  was  taken  only  an  hour 
before  and  it  was  not  there  then.  Its  plumage  was  greatly 
worn,  and  its  ovary  had  no  appearance  of  recent  func- 
tional enlargement.  There  was  a  good  deal  of  migra- 
tion in  the  California  Murre  and  some  in  the  Marbled 
Murrelet,  but  only  one  or  two  companies  of  Northern 
Phalaropes  were  seen. 

13th.  During  the  morning  there  was  a  low  fog  hang- 
ing over  the  bay  and  ocean.     It  seemed  to  arrest  migra- 
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tion.  After  it  had  risen  many  Northern  Phalaropes,  chiefly 
in  small  flocks,  passed  down  the  coast.  Dark-bodied 
Shearwaters  were  migrating  in  smaller  numbers  than  on 
the  nth,  and  nearer  to  the  land  owing  to  the  fog.  There 
was  quite  a  flight  of  California  Murres,  especially  after 
the  fog.  A  marked  increase  was  noticeable  in  the  size 
and  number  of  the  flocks  of  California  Brown  Pelicans 
coming  into  the  bay  in  the  morning  from  the  direction  of 
Pt.  Cypress.  A  Pomarine  Jaeger  was  shot,  and  four 
other  Jaegers  were  seen. 

14th.  There  had  evidently  been  a  migratory  move- 
ment of  adult  Marbled  Murrelets  the  night  before  or  early 
on  the  morning  of  the  14th,  for  many  pairs  were  found 
resting  on  the  water  between  the  Seaside  Laboratory  and 
the  buoy,  from  half  a  mile  to  a  mile  off  shore,  during 
the  forenoon.  They  did  not  attempt  to  fly,  but  dived  to 
escape  pursuit.  Only  one  was  observed  on  wing.  On 
former  occasions  but  very  few  had  been  seen  upon  the 
water.  Several  of  the  pairs  were  secured.  The  birds 
of  each  pair  proved  to  be  mated,  one  being  a  male  and 
the  other  a  female.  They  displayed  strong  attachment 
for  each  other.  If  one  was  shot  the  survivor  would  be- 
gin to  call  and  look  anxiously  about  for  its  mate,  or  if 
they  became  separated  in  diving,  one  would  call  and  the 
other  respond  as  soon  as  they  came  to  the  surface.  A 
touching  instance  of  fidelity  occurred  a  few  days  before. 
A  female  had  been  shot  and  the  male  followed  the  boat 
as  we  returned  to  land,  finally  alighting  near  it  and  look- 
ing toward  us  in  evident  distress  called  piteously.  Only 
three  young  Murrelets  were  noted.  There  was  scarcely 
any  migration  in  California  Murres  or  Northern  Phala- 
ropes. Quite  a  number  of  the  former,  however,  were 
on  the  water.    But  one  Dark-bodied  Shearwater  was  seen. 

But  little   migration  was  in  progress  on  the   15th  and 
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i6th.  On  the  latter  day  more  California  Murres  were 
found  on  the  water  than  any  time  before  during  the  sum- 
mer. One  flock  numbered  fully  a  score.  Several  young 
of  the  year  were  seen.  Each  one  was  under  the  guard- 
ianship of  an  adult.  A  male  Pacific  Fulmar  of  the  dark 
phase  was  taken  on  the  water  well  toward  the  eastern 
shore  of  the  bay.  Its  plumage  was  bleached  and  worn, 
and  new  feathers  were  beginning  to  appear.  The  testes 
had  apparently  been  dormant  during  the  breeding  season. 

Migratory  movement  on  the  17th  was  limited  chiefly 
to  the  California  Murre.  Many  were  on  the  water,  but 
the  greater  number  were  pursuing  their  way  south.  One 
flock  of  migrants  had  thirty  in  it.  Four  companies  of 
White-winged  Scoters  in  high  black  plumage  came  into 
the  bay  from  the  direction  of  Pt.  Cypress  during  the  fore- 
noon. They  were  adjudged  to  be  recent  arrivals  from 
the  breeding  grounds,  because  their  general  mien  and 
their  plumage  was  so  entirely  different  from  that  of  the 
ragged  and  faded  birds  found  not  far  out  from  the  surf 
along  the  sandy  beaches  earlier  in  the  summer.  In  1892 
there  was  a  similar  appearance  of  these  birds  in  high 
feather. 

Migration  in  the  California  Murre  was  greater  on  the 
i8th  than  upon  any  previous  day  of  the  season.  Not  only 
did  they  appear  in  quicker  succession,  but  large  wedge- 
shaped  flocks  were  numerous.  A  good  many  companies 
were  on  the  water,  but  these  were  insignificant  in  num- 
bers compared  with  those  winging  their  way  southward. 
There  was  no  migration  apparent  in  other  species,  except 
in  the  Northern  Phalarope  and  Dark-bodied  Shearwater. 
In  both  it  was  slight. 

20th.  There  was  a  heavy  fog  during  the  forenoon  un- 
til about  eleven  o'clock,  when  it  lifted  for  awhile,  settling 
down  again  between  twelve  and  one.     After  one  o'clock 
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the  fog  wholly  disappeared.  Decidedly  the  greatest 
movement  of  California  Murres  during  my  sojourn  took 
place  on  this  day.  During  the  first  part  of  the  forenoon 
great  numbers  were  going  down  the  coast  within  a  few 
hundred  yards  of  the  surf.  I  spent  several  hours  between 
the  buoy  and  the  outer  rocks  at  Pt.  Pinos  watching  them 
pass  by.  They  moved  chiefly  in  large  wedge-shaped 
flocks,  of  greater  size  on  an  average  than  any  previously 
seen.  When  the  fog  lifted  we  went  out  about  three  miles 
north  of  the  buoy.  Two  miles  from  land  and  beyond 
great  numbers  of  Murres  were  on  the  water,  scattered 
about  in  large  companies.  They  appeared  to  be  very 
tired.  Many  tried  to  fly  when  approached,  but  most  of 
these  fell  back  upon  the  water  after  flying  a  few  yards. 
Some  of  them  did  not  rise  high  enough  to  keep  from 
striking  the  water  with  their  wings,  and  a  high  wave 
generally  threw  them  back  upon  the  water.  One  was 
discovered  asleep  with  his  bill  tucked  under  his  wing. 
He  did  not  wake  until  the  boat  was  almost  upon  him.  A 
young  bird  with  wings  not  developed  sufficiently  for  flight, 
was  taken.  It  was  under  the  care  of  an  adult.  No  other 
was  seen. 

Over  two  miles  off  shore,  a  male  Rodgers's  Fulmar  was 
secured.  It  was  flying  about  apparently  searching  for 
food.  Its  generative  organs  had  the  same  degenerate  ap- 
pearance as  those  in  the  Fulmars  previously  taken.  Its 
plumage  was  much  worn.  It  was  also  moulting  and  new 
feathers  were  appearing.  There  was  some  migration  in 
Dark -bodied  Shearwaters.  They  appeared  in  twos, 
threes,  and  fours  during  the  fog,  passing  within  a  few 
hundred  yards  of  the  surf  between  the  Seaside  Labora- 
tory and  buoy  as  they  made  their  way  down  the  coast. 
Two  were  resting  on  the  water  with  the  Murres.  Many 
small  companies  of  Northern  Phalaropes  were  journeying 
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southward.  The  fog  also  drove  them  inshore.  They 
seemed  to  be  confused  by  it.  At  the  Point  some  hes- 
itated and  alighted  on  the  water.  They  were  apparently 
not  tired,  but  afraid  to  venture  out  on  the  open  ocean,  for 
they  took  wing  as  soon  as  the  boat  approached  them. 
Upon  no  previous  occasion  were  so  many  seen  on  the 
water.     Some  flew  back  into  the  bay. 

2 1  St.  No  migration  was  observed  in  the  California 
Murre.  Only  a  very  few  were  seen  anywhere  on  the 
water,  the  great  numbers  of  the  day  before  having  disap- 
peared. Two  California  Gulls  were  taken  —  the  second 
and  third  examples  of  the  season.  They  were  in  the 
company  of  Western  and  Heermann's  Gulls.  Small  par- 
ties of  Dark -bodied  Shearwaters,  passing  south,  were 
found  from  two  to  five  miles  out  from  land,  north  of  the 
buoy.  There  was  quite  a  continuous  flight  of  them. 
But  one  Pink -footed  Shearwater  was  noticed.  It  was 
flying  southward  alone.  Few  Northern  Phalaropes  were 
seen. 

22d.  It  was  foggy  in  the  morning  and  at  intervals 
during  the  rest  of  the  forenoon.  Many  Dark-bodied 
Shearwaters  were  following  the  shore-line  south  close  to 
the  land  during  the  morning.  When  the  sun  broke 
through  the  mist  their  path  of  migration  receded  several 
miles  from  the  shore.  About  midday  the  fog  banked  in 
the  northern  and  western  parts  of  the  bay,  leaving  a  par- 
tially clear  strip  along  the  south  shore  from  a  little  north 
of  the  Del  Monte  beach  to  Pt.  Pinos.  Great  numbers  of 
Dark-bodied  Shearwaters  passed  outward  along  this  open 
highway,  keeping  just  without  the  denser  mist.  There 
were  some  large  flocks,  but  small  ones  greatly  predom- 
inated. At  times  the  flocks  appeared  so  quickly  one  after 
the  other  that  they  formed  an  almost  unbroken  column. 
Three  Pink-footed   Shearwaters  followed  the  path  of  the 
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Dark-bodied.  They  kept  to  themselves,  however,  appear- 
ing singly  when  there  was  a  lull  in  the  latter  species* 
Northern  Phalaropes  did  not  occur  in  any  numbers » 
There  was  a  small  flight  of  California  Murres — of  sol- 
itary birds  and  small  squads.  Some  sixteen  Pomarine 
and  Parasitic  Jaegers  were  seen.  Three  were  taken  at 
one  spot.  Quite  a  gathering  of  Gulls  had  collected  there 
over  several  dead  ones  that  had  been  thrown  overboard 
as  decoys.  These  in  turn  attracted  a  half-dozen  Jaegers 
that  were  passing,  an  Arctic  Tern,  and  two  large  Terns, 
probably  the  Royal.  The  fog  had  suddenly  set  in  toward 
the  south  shore  of  the  bay,  deflecting  migration,  and  put- 
ting the  boat  in  the  path  of  the  Shearwaters  and  other 
birds  migrating  at  the  time.  Among  the  Gulls  that  de- 
coyed was  a  California  Gull. 

23d.  A  low  fog  closed  down  upon  the  bay  and  ocean 
at  intervals  during  the  entire  forenoon,  having  the  usual 
deflecting  influence  upon  migration.  Small  flocks  of 
Cassin's  Auklets  were  going  south  all  the  forenoon. 
They  rounded  Pt.  Pinos  in  the  vicinity  of  the  buoy.  A 
few  individuals  were  seen  on  the  water.  But  little  mi- 
gration occurred  in  the  California  Murre.  Several  adults 
with  young  were  on  the  water.  There  was  considerable 
migration  in  Pomarine  and  Parasitic  Jaegers.  A  single 
Long -tailed  Jaeger  was  taken.  Dark -bodied  Shearwa- 
ters in  small  flocks  were  passing  south  during  the  whole 
forenoon.  They  were  not  nearly  as  numerous,  however, 
as  the  day  before.  Many  passed  between  the  Point  and 
buoy.  There  was  a  good  deal  of  migration  in  Northern 
Phalaropes.  When  the  fog  was  thickest,  they  showed  a 
disposition  to  stop  on  the  water.  A  notable  event  of  the 
day  was  the  capture  of  two  Sabine's  Gulls — an  adult  and 
a  bird  of  the  year.     They  were  apparently  migrating. 

24th.      I  did  not  go  out  on  the  water  until  after  nine 
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o'clock.  There  was  a  heavy  cross  sea  and  a  strong  west 
wind.  The  sky  was  clear.  It  was  hard  work  for  my 
boatman  to  row  against  the  wind,  and  most  of  the  fore- 
noon was  spent  in  getting  out  to  the  buoy.  A  great 
many  Northern  Phalaropes  were  trying  to  make  their 
way  southward.  They  were  following  the  south  shore 
of  the  bay  and  had  to  breast  the  full  force  of  the 
wind.  Many  became  tired  out.  making  short  flights. 
stopping  to  rest  between.  The  spirit  of  migration  was 
strong  in  them.  The  wind  blew  so  hard  that  the  Brandt's 
Cormorants  returning  to  their  rookery  could  not  keep  in 
any  order,  but  struggled  against  it  in  confused  straggling 
flocks.  Numerous  flocks  of  Phalaropes  were  on  the 
water  just  inside  of  the  bay  off  Ft.  Finos.  They  were 
as  mindful  as  we  were  to  face  the  waves.  If  a  white  cap 
suddenly  developed  in  front  of  them  they  flew  lightly 
over  it,  immediately  settling  again  on  the  water.  A  fine 
illustration  of  migration  retarded  by  a  strong  head  wind 
was  afforded  in  this  incident.  There  was  no  migration 
in  other  species.     Perhaps  the  wind  checked  it. 

25th.  There  was  but  little  migration  on  this  day,  al- 
though the  sun  rose  in  a  clear  sky — a  rare  occurrence  in 
this  region  in  the  summer  months.  An  adult  male  Red 
Phalarope  was  secured  as  it  was  resting  on  the  water 
about  a  mile  off  shore.  It  was  the  second  specimen  of 
this  Phalarope  to  be  positively  identified,  although  indi- 
viduals were  thought  to  have  been  seen  occasionally  after 
the  capture  of  the  one  on  the  2d.  Northern  Phalaropes — 
single  birds,  and  in  several  instances  little  companies — 
were  distributed  about  on  the  water  between  the  Seaside 
Laboratory  and  the  buoy. 

27th.  As  soon  as  I  got  out  on  the  water  in  the  morn- 
ing, I  noticed  that  there  was  an  extensive  movement  of 


Phalaropes  in  progress.     As  thert 
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was  surprised  to  find  them  within  a  few  hundred  yards  of 
the  beach  near  the  Seaside  Laboratory,  flying  out  toward 
Pt.  Pinos.  Their  large  size  and  light-colored  backs  soon 
made  it  apparent  that  they  were  not  Northern,  but  Red 
Phalaropes.  At  the  buoy  they  were  seen  to  turn  Pt.  Pinos 
and  head  south  in  the  manner  observed  all  along  in  other 
migrants.  The  majority  were  in  small  flocks.  Some  in- 
dividuals, however,  were  migrating  alone.  Toward  noon 
the  flight  began  to  subside,  but  none  apparently  stopped 
on  the  water.  There  was  a  greater  flight  of  Northern 
Phalaropes.  It  continued  without  abatement  as  long  as 
I  was  out  on  the  water.  Few  of  them  came  nearer 
to  Pt.  Pinos  than  half  a  mile.  Four  solitary  Black-vented 
Shearwaters  and  one  couple  passed  the  boat,  as  it  was 
stationed  near  the  buoy,  on  their  way  down  the  coast. 
Their  advent,  seemingly  portending  the  beginning  of  a 
migration  later  than  that  of  their  dark-bodied  congener, 
was  not  wholly  unexpected,  for  one  was  captured  August 
10,  1892.  There  was  some  movement  in  Dark-bodied 
Shearwaters.  Its  inner  edge  reached  the  buoy.  A  sec- 
ond Arctic  Tern  and  two  California  Gulls  were  taken. 
The  latter  species  was  apparently  becoming  common. 
Several  Surf  Birds,  proceeding  southward,  were  seen  out 
on  the  ocean  near  the  buoy.  Passing  individuals  had 
been  observed  at  different  times  along  since  the  4th. 

Few  white-headed  Western  Gulls  were  seen  toward  the 
close  of  the  month.  Birds  of  the  year  and  older  imma- 
ture ones,  however,  were  numerous.  The  same  remarks 
apply  about  as  well  to  Heermann's  Gull,  for  dark  birds 
were  almost  the  only  ones  met  with  toward  the  end  of  my 
stay.  The  two  species  seemed  to  become  equal  again  in 
numbers  at  the  last. 

It  was  not  satisfactorily  ascertained  whether  any  migra- 
tion occurred  in  the  Brandt's  Cormorants  breeding  in  the 
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vicinity.  There  were  fluctuations  in  abundance  that  may 
have  been  due  not  to  shifting  of  fishing  grounds,  but  to 
departure  of  adult  birds  and  arrival  of  others  later  from 
further  north. 

The  peculiar  features  of  migration  in  August,  as  com- 
pared with  July,  were  the  larger  number  of  birds  that 
temporarily  halted  by  the  way,  the  greatly  increased  size 
and  frequency  of  the  waves,  and  the  greater  prominence 
of  boreal  species. 

The  additional  northern  birds  to  arrive  were  the  Red 
Phalarope,  Surf  Bird,  Parasitic  Jaeger,  and  Pacific  Ful- 
mar (dark  phase),  during  the  first  half  of  the  month,  and 
the  Arctic  Tern,  Long-tailed  Jaeger,  and  Sabine's  Gull, 
during  the  second  half. 

Conspicuous  migratory  waves  were  observed  in  the 
following  species: — 

Dark-bodied  Shearwater,  on  the  ist  and  2d,  the  wave 
beginning  July  31st  and  reaching  its  height  00  the  ist; 
on  the  6th  and  7th;  on  the  nth  and  13th,  the  height  of 
the  wave  perhaps  occurring  on  Sunday,  the  12th;  from 
the  20th  to  the  23d,  the  height  being  reached  on  the  23d; 
on  the  27th. 

Marbled  Murrelet,  on  tHe  isl  and  2d — the  aftermath  of 
the  wave  of  the  closing  days  of  July;  on  the  14th,  man- 
ifested solely  by  the  presence  of  the  birds  on  the  water. 

Northern  Phalarope,  from  the  3d  to  the  7th,  the  height 
being  on  the  6th;  on  the  13th;  on  the  20th;  on  the  23d 
and  24th:   on  the  27th. 

California  Murre,  from  the  3d  to  the  7th ;  from  the  i  ith 
to  the  13th,  the  height  probably  being  attained  on  the 
i2lh,  Sunday;  from  the  17th  to  the  20th,  the  height  ap- 
parently being  on  the   20th. 

Cassin's  Auklet.  on  the  6th  and  7th,  manifested  solely 
by  birds  on  the  water;   on  the  23d. 
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Pomarine  and  Parasitic  Jaegers,  on  the  22d  and  23d. 

Red  Phalarope,  on  the  27th,  probably  beginning  on 
Sunday,  the  26th. 

The  Western  and  Heermann's  Gulls  have  been  omitted 
from  the  list,  as  their  fluctuations  in  abundance  were  not 
closely  followed  at  the  last. 

Summary. — As  has  been  shown  by  the  facts  presented, 
early  southward  migration  was  indicated  by  increased 
abundance  in  certain  **  summer  species,"  by  the  appear- 
ance of  species  not  previously  observed,  and  by  the 
passage  of  migratory  waves,  the  birds  being  seen  actually 
in  transitu.  As  early  as  the  latter  half  of  June  the  tide 
of  migration  apparently  began  to  set  southward,  migratory 
waves  seemingly  occurring  in  the  California  Murre  and 
Dark-bodied  Shearwater.  During  the  first  fortnight  of 
July  northern  birds  began  to  appear,  the  Northern  Phala- 
rope being  the  most  notable  example.  There  were  ex- 
tensive waves  of  *'  sumrrier  species,"  particularly  during 
the  latter  part  of  the  month.  The  closing  days  were 
signalized  by  conspicuous  waves  in  the  Marbled  Murrelet 
and  Northern  Phalarope,  and  by  the  advent  of  the  Pom- 
arine Jaeger.  During  August  the  waves  assumed  much 
larger  proportions  and  increased  in  frequency.  Boreal 
birds  became  prominent,  the  waves  of  the  Northern 
Phalaropes  from  the  outset  rivalling  those  of  species 
summering  in  the  region.  The  Sabine's  Gulls,  the  Arctic 
Terns,  and  the  wave  of  Red  Phalaropes,  appearing  to- 
ward the  close  of  the  month,  foreshadowed  the  great  au- 
tumnal migrations  that  were  to  follow,  as  the  Pomarine 
Jaeger,  Marbled  Murrelet,  and  Northern  Phalarope,  at  the 
end  of  July,  foreshadowed  the  movements  of  August. 

While  the  general  tendency  was  toward  increase  in  size 
of  the  waves  as  the  migrations  advanced  in  a  species, 
lesser  waves  also  intervened  between  larger  ones.     Small 
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waves  were  sometimes  immediate  forerunners  of  lArge 
ones.  Individuals  apparently  preceded  the  first  waves  of 
northern  species.  Usually  a  large  wave  extended  over 
several  or  more  days,  beginning  gradually,  reaching  a 
day  of  maximum  height,  and  then  subsiding,  being  fol- 
lowed by  a  period  when  little  migration  took  place  in  the 
species.  With  the  progress  of  migration  these  lulls  gen- 
erally became  of  shorter  duration,  and  were  marked  by 
increasing  numbers  of  birds  temporarily  pausing  by  the 
wayi  resting  upon  the  water  or  flying  about  at  random. 
When  a  number  of  species  were  migrating  at  one  time, 
it  did  not  uniformly  happen  that  the  height  of  migration 
occurred  upon  the  same  day  in  each,  for  often  the  waves 
of  some  were  waning  while  those  of  others  were  waxing. 
The  California  Murre  typically  exemplified  early  south- 
ward migration  in  species  breeding  in  the  region  and  the 
Northern  Phalarope  in  species  breeding  in  boreal  regions. 

"  Barren  birds  "  did  not  play  an  important  part  in  the 
migrations,  and  young  birds  of  the  year  did  not  precede 
the  adults.  In  some  instances  young  birds  were  found 
accompanying  the  adults,  as  in  the  Marbled  Murrelet  on 
July  3i8t.  Such  young  birds,  weak  of  wing,  drop  by  the 
way,  furnishing  seeming  instances  of  prior  occurrence  of 
young  birds  during  the  early  movements  of  species  into 
regions  south  of  their  breeding  habitats.* 

It  has  been  seen  that  the  Dark-bodied  Shearwater,  a 
highly  pelagic  species,  followed  the  coast-line  in  migrating 
in  the  same  manner  as  the  Northern  Phalarope.     That  the 

*  The  tmre  ooonrrenM  of  the  joang  in  a  giTeu  locality  belon  tita  pra*. 
enee  ot  adnlta  bat  been  detected  provw  nothing  beyond  the  bar*  fast  that 
yonng  birda  were  obaerred  there  eariier  than  aduKa.  It  doM  not  prore 
that  they  left  the  region  of  their  birth  in  advance  of  their  parent*,  any 
more  than  the  habitual  absence  in  a  locality  of  a  apeoies  breeding  to  the 
northward  and  wintering  to  the  sonthward  of  it,  provea  that  the  apacies 
doea  not  migrate. 
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Shearwaters  were  guided  on  their  journey  by  the  land  is 
shown  by  their  conforming  their  course  to  the  inward 
sweep  of  the  shore-line  at  Monterey  Bay,  and  by  their 
deflecting  their  line  of  flight  toward  the  land  during  dense 
fog.*  The  Brandt's  Cormorants  breeding  in  the  neigh- 
borhood, and  well  acquainted  with  the  surroundings,  were 
not  so  dependent  upon  the  land  for  guidance,  finding 
their  way  readily  in  a  fog  over  a  placid  sea  from  their 
fishing  grounds  to  their  rookery,  t 

Although  the  migrations  in  summer  off  Monterey  are 
extensive,  they  are  insignificant  in  comparison  with  the* 
movements  that  follow  in  autumn. t  Owing  to  the  lack 
of  proper  situations  for  rookeries,  there  was  not  a  large 
breeding  population, §  and  hence  there  could  not  be  ex- 
tensive movements  in  birds  breeding  in  the  immediate 
vicinity.  The  food-supply  is  temporarily  very  great  in 
such  a  thinly  populated  region,  being  far  in  excess  of  the 
demands  of  the  breeding  colonies — a  condition  highly  fa- 
vorable for  early  southward  migration.  The  area  below 
the  line  of  snow  and  ice  in  winter  in  North  America  is 


*  Shearwaters  and  other  birds  habitually  flying  near  the  surface  of  the 
water  must  from  necessity  migrate  near  the  land  if  they  desired  to  keep 
in  sight  of  it,  particularly  in  the  region  of  such  constant  fogs  as  the  vicin- 
ity of  Monterey  in  summer.  The  coast  at  Ft.  Santa  Cruz,  though  moun- 
tainous and  less  than  twenty-five  miles  away,  was  scarcely  ever  discernible 
from  Ft.  Finos  owing  to  the  foggy  state  of  the  atmosphere. 

t  Felagic  migration  of  birds,  especially  in  its  relation  to  isolated  oceanic 
islands,  will  be  further  considered  in  another  paper,  now  in  preparation. 

tThis  is  also  the  case  in  the  smaller  land  birds  in  upper  South  Carolina. 
See  "Auk,"  vol.  ix,  pp.  33-39. 

$Sea  birds  are  necessarily  very  local  on  thib  coast  during  the  season  of 
reproduction  owing  to  the  isolated  character  of  their  breeding  places. 
Certain  species  are  found  associated  on  some  islets  and  not  on  others. 
Such  distribution  is  probably  due  sometimes  to  lack  of  room,  and  not  to 
actual  scarcity  in  a  species  or  to  the  physical  conditions.  All  sea  birds 
having  the  same  breeding  range  cannot  find  habitation  at  one  spot,  no 
matter  how  favorable  the  situation  may  be. 

3d  8bb.,  Vol.  Y.  (  14  )  June  19,  1896. 
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comparatively  small.  The  vast  region  above  this  line, 
abounding  in  summer  with  the  means  of  supporting  bird 
life,  must  be  largely  depopulated  before  winter.  Hence 
there  is  southward  migration  of  birds — migration  that  ex- 
tends even  into  a  land  of  summer  in  the  Southern  Hem- 
isphere. Winter  also  enforces  depopulation  of  Arctic 
seas.  In  the  lapse  of  time  sea  birds  like  the  California 
Murre  have  seemingly  learned,  after  the  cares  of  repro- 
duction are  over,  to  move  further  south  in  the  sparsely 
populated  region  of  great  food  store,  making  room  for 
the  countless  hosts  that  must  leave  the  region  of  their 
birth  before  the  chilling  breath  of  winter  has  turned  it 
into  a  region  of  desolation  and  famine." 


GENERAL    REMARKS    ON    THE    BIRDS    ( 

Only  species  of  which  specimens  were  taken  are  men- 
tioned in  the  notes  that  follow.  When  no  year  is  given, 
1894  '^  ^^  ^^  understood.  The  determinations  are  based 
in  most  instances  upon  printed  descriptions  and  are  there- 
fore in  a  measure  provisional. 

^chmophorus  occidentalis.  Western  Grebe. — To- 
ward the  end  of  summer  this  Grebe  became  tolerably 
common.  A  male,  taken  July  2d,  was  the  first  individual 
of  the  season  met  with. 

Colymbus  nigricollis  californicus.  A.merican  Eared 
Grebe, — An  adult  female  was  captured  on  the  bay  July 
16th.  This  was  the  only  example  of  this  species  observed 
during  the  summer. 

Podilymbus  podiceps.  Pied-billed  Grebe. — A  single 
specimen  that  was  found  dead  upon  the  water  near  the 
Seaside  Laboratorj',  August  nth,  was  the  only  one  seen. 

"Ab  thera  is  ently  Boothwsrd  migratiou  iu  temperate  climates  in  breed- 
iug  repreaeutativea  of  "  reaideut  "  laud  birds,  it  is  not  surprising  that  au 
appureutl;  similar  migratiou  eiiatE  in  "resident"  aea  birds.  In  this  ood- 
nection,  see  "Auk,"  vol.  ii,  pp.  33-30;  li,  pp.  100,  101,  103,  101.  lOS,  109. 
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Lunda  cirrhata.  Tufted  Puffin. — Individuals  were 
quite  common  from  the  outset.  Most  of  them  appeared  to 
be  south  bound  migrants.  I  was  told  that  a  small  breeding 
colony  was  located  every  year  on  an  islet  in  Carmel  Bay. 
The  **  Sea  Parrots"  apparently  have  a  great  deal  of 
curiosity,  for  they  were  often  observed  to  change  their 
course  when  flying  by  so  as  to  pass  near  the  boat.  One, 
on  being  shot  at,  flew  back  in  the  direction  from  which  it 
came  for  a  considerable  distance ;  then  it  returned,  pass- 
ing close  to  the  boat,  and  seemingly  scrutinizing  it. 

In  a  male  shot  July  13th,  the  ear-tufts  are  very  short, 
being  worn  off  at  the  end.  In  another  male,  August  4th, 
one  ear-tuft  has  entirely  disappeared  and  several  worn 
feathers  alone  remain  of  the  other.  Birds  of  the  year, 
strong  of  wing,  were  observed  as  early  as  the  first  week 
of  August. 

Ptychoramphus  aleuticus.  Cassin's  Auklet. — So  far 
as  determined,  Cassin's  Auklet  occurred  only  as  a  migrant. 
It  was  first  noted  July  31st. 

Brachyramphus  marmoratus.  Marbled  Murrelet. — 
The  Marbled  Murrelet  appeared  early  in  July,  but  it  did 
not  become  common  until  at  the  end  of  the  month.  With 
the  exception  of  a  single  female  taken  August  isth,  all 
the  adults  secured  were  in  the  "marbled"  plumage. 
This  female  was  nearly  in  complete  winter  garb.  Its 
ovary  did  not  have  the  appearance  of  recent  functional 
enlargement,  as  was  the  case  in  the  other  females  exam- 
ined. This  circumstance  may  account  for  its  earlier  as- 
sumption of  the  winter  dress. 

Brachyramphus  hypoleucus.  Xantus's  Murrelet. — 
Of  a  Murrelet  shot  July  28th  on  the  ocean  three  miles 
north  of  Pt.  Pinos,  Mr.  Ridgway  has  written  me:  '* — the 
bird  is  Brachyramphus  hypoleucus  with  an  unusually  short 
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bill.  It  is  otherwise  a  normal  hypoleucus."  The  tarsi  of 
this  specimen  are  scutellate  in  front — as  distinctly  scu- 
tellate  as  in  Synlhliboramphus  autiquus.  This  record  ap- 
parently extends  the  known  range  of  this  species,  for  I 
find  no  mention  in  the  general  literature  of  its  occurrence 
so  far  north. 

Cepphas  columba.  Pigeon  Guillemot. — This  species 
was  rather  common  at  Monterey  Bay  upon  my  arrival.  It 
increased  in  abundance  with  the  progress  of  the  migra- 
tions. A  breeding  colony  was  apparently  established  on 
the  south  side  of  Carmel  Bay  at  the  time  of  my  visit, 
June  25th,  for  fifty  or  more  adults  suddenly  appeared 
from  the  water's  edge  of  the  rocky  islets  along  the  shore 
when  I  fired  my  gun.  Before  not  one  had  been  in  sight. 
A  party  of  Stanford  University  students  found  a  nest  with 
young  the  day  following  in  the  same  locality. 

Uria  troile  calif ornica.  California  Murre. — Al- 
though a  common  bird  during  the  latter  half  of  June,  the 
California  Murre  was  apparently  only  a  migrant  in  the 
vicinity  of  Monterey  in  summer.  As  has  already  been 
stated,  young  birds,  unable  to  fly  and  under  the  care  of 
adults,  appeared  early  in  August,  probably  from  a  rook- 
ery somewhere  in  the  vicinity  of  Pt.  Santa  Cruz.  These 
young  birds  were  expert  divers.  When  an  adult  and  its 
charge  were  approached,  the  young  bird  would  dive 
first.  If  the  two  became  separated,  the  old  one  would 
call  loudly,  and  as  soon  as  the  young  responded  the 
old  bird  would  dive,  coming  to  the  surface  at  the  spot 
where  the  young  one  had  taken  refuge.  I  shot  an  adult, 
and  quite  unexpectedly  it  proved  to  be  a  male.  Cali- 
fornia Murres,  on  being  approached,  have  a  curious 
habit  of  frequently  dipping  their  bills  into  the  water. 
They  also  have  the  habit  of  standing  erect  on  the  water 
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and  flapping  their  wings,  apparently  to  free  the  plumage 
from  water. 

Stercorarius  pomarinus.  Pomarine  Jaeger. — During 
August  of  both  seasons  this  Jaeger  became  quite  com- 
mon.    In  1892,  it  was  first  detected  August  ist,  and  in 

1894,  July  31st. 

Stercorarius  parasiticus.  Parasitic  Jaeger. — Nearly 
the  same  remarks  apply  to  this  species  as  to  the  preced- 
ing one.  It  was  not  positively  identified,  however,  the 
second  season  before  August  4th. 

Both  Jaegers  were  very  bold.  Often  they  would  de- 
coy to  Gulls  thrown  overboard  to  attract  them.  Several 
times  individuals  came  and  hovered  over  the  boat  for  a 
moment,  apparently  drawn  by  the  dead  birds  plainly  in 
view  in  it.  They  did  not  linger,  however,  over  wounded 
companions  as  did  the  Gulls.  Upon  one  occasion  three 
of  them  tried  to  capture  a  small  bird  that  was  flying  over 
the  bay  not  far  out  from  the  shore.  Although  their  at- 
tack was  a  concerted  one,  the  bird  succeeded  in  dodging 
them  and  keeping  above  them,  finally  escaping  to  the 
land. 

Stercorarius  longicaudus.  Long -tailed  Jaeger. — 
August  23d  an  adult  male  Jaeger  was  obtained  that  is  ap- 
parently this  species.  The  tarsi  were  light  bluish  in  life, 
in  marked  contrast  with  the  black  of  the  toes.  In  drying 
the  color  of  the  tarsi  has  become  olivaceous.  The  slate- 
gray  of  the  under  tail-coverts  prevails  over  the  abdomen. 
The  nasal  shield  and  unguis  are  about  equal  in  length. 

So  far  as  I  am  aware  this  species  has  not  been  previ- 
ously reported  from  California. 

Larus  occidentalis.  Western  Gull. — With  the  ex- 
ception of  the  Brandt's  Cormorants,  the  Western  Gulls 
are  the  most  prominent  birds  of  the  bay  during  the  early 
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part  of  summer.  Later,  although  increased  in  abundance, 
they  are  overshadowed,  for  some  weeks  at  least,  by  the 
Heermann's  Gulls.  No  Gull  rookeries  were  discovered. 
The  beds  of  kelp  growing  along  the  shore  of  the  bay  a 
short  distance  out  from  the  surf  were  favorite  resting- 
places  for  both  Western  and  Heermann's  Gulls.  They 
freely  associated  on  the  kelp  and  elsewhere.  On  the 
rocks  and  on  the  open  water,  especially  where  there 
were  schools  of  fish,  Brandt's  Cormorants  and  California 
Brown  Pelicans  were  found  in  their  society.  Often  great 
congregations  of  Gulls  and  Cormorants  were  formed  where 
the  fishing  was  good.  Both  Gulls  were  very  unsuspicious 
as  a  rule,  and  allowed  the  boat  to  draw  quite  close  before 
taking  wing.  They  invariably  decoyed  when  dead  birds 
were  thrown  out  on  the  water  to  lure  them,  large  flocks 
as  well  as  solitary  birds  being  attracted. 

Larus  califomicas.  California  Gull. — The  first  one 
was  noticed  August  ist.  Toward  the  close  of  the  month 
they  became  somewhat  common.  They  were  found  in 
company  with  other  Gulls. 

Larus  heermanni.  Heermann's  Gull. —  Immature 
birds  were  common  the  latter  half  of  June,  but  adults 
were  scarce.  In  the  middle  of  July  adults  became  abun- 
dant, exceeding  the  immature  birds  or  the  Western  Gulls. 
By  August,  birds  in  dark  plumage  were  in  the  ascend- 
ency, a  great  inroad  having  occurred,  adult  birds,  too, 
having  diminished.  Toward  the  last  of  the  month  West- 
ern and  Heermann's  Gulls  for  the  second  time  appeared 
to  be  equal  in  abundance.  It  is  significant  that  Mr.  Hen- 
shaw  found  only  adult  Heermann's  Gulls  during  the  lat- 
ter part  of  June  at  Santa  Barbara  (Ann.  Rep.  Chief  En- 
gineers, 1876,  Appendix  J  J,  p.  497),  while  I  found  al- 
most exclusively  immature  birds  at  Monterey  at  the  same 
season  of  the  vear. 
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Individuals  began  to  moult  as  early  as  June.  Most  of 
the  mottled-headed  birds  of  the  first  part  of  August  had 
only  partially  grown  tails.  Many  of  them  appeared  to  be 
fork-tailed,  two  of  the  old  outer  feathers  remaining. 

Zema  sabinii.  Sabine's  Gull. — An  adult  (apparently 
a  male)  and  a  female  bird  of  the  year  were  obtained  Au- 
gust 23d.  They  were  decoyed  within  range  with  dead 
Gulls.  In  the  adult,  some  white  feathers  show  in  the 
plumbeous  of  the  head  and  upper  part  of  the  neck. 
Otherwise  it  appears  to  retain  the  full  summer  plumage. 
Mr.  Bryant  has  recorded  a  previous  specimen  from  Cal- 
ifornia in  **Zoe,"  vol.  iii,  p.  165.  This  specimen  is  No. 
379  of  the  collection  of  the  California  Academy  of  Sci- 
ences. It  is  a  bird  of  the  year,  and  is  labelled  **San 
Francisco  Bay,  Cal.,  Oct.  (10?),  1889;"  **From  E.  F. 
Lorquin." 

Sterna  paradissea.  Arctic  Tern. — Two  females  were 
taken — one,  August  22d,  the  other,  August  27th.  The 
former  is  apparently  in  summer  plumage,  but  the  latter  has 
white  mixed  with  the  black  on  the  top  of  the  head. 

Diomedea  nigripes.  Bj^ack-footed  Albatross. — On 
the  ist  of  August  two  Black-footed  Albatrosses  were  se- 
cured about  eight  miles  north  of  the  buoy.  These  were 
the  first  observed.  During  the  rest  of  my  sojourn  indi- 
viduals were  seen  every  few  days,  one  of  them  within 
half  a  mile  of  the  buoy.  They  were  vary  unsuspicious. 
One  bird,  sighting  the  boat  a  long  way  off,  came  directly 
toward  us  and  alighted  on  the  water  about  a  hundred 
yards  away.  It  sat  there  motionless  until  dispatched  at 
very  short  range.  Another,  quite  a  distance  off,  changed 
its  course  immediately  when  a  couple  of  Gulls  were  tossed 
into  the  air  to  attract  it,  and  headed  in  a  bee-line  for  the 
boat,  only  stopping  in  its  career  when  cut  down,  scarcely 
fifty  feet  away. 
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Diomedea  albatras,  Short-tailed  Albatross. — June 
i8th  an  adult  male  was  shot  near  the  Chinese  fishing 
rillage  at  Monterey.  It  was  evidently  a  straggler  that 
had  sought  safety  within  the  bay  on  account  of  its  dis- 
abled condition,  for  the  outer  primaries  of  the  left  wing 
were  broken  off  and  the  feet  bore  the  marks  of  gunshot 
wounds,  long  healed.  It  was  very  tame,  and  flew  only  a 
short  distance  when  pressed. 

Fulmarus  glacialis  glupiacha.-  Pacific  Fulmar. — As 
has  been  stated  in  a  previous  part  of  this  paper,  three 
examples  of  the  dark  phase  were   taken  in  August — on 

the  7th,  nth,  i6th. 

Fulmarus  glacialis  rodgersii.  Rodgers's  Fulmar. — 
A  Fulmar  with  plumage  greatly  bleached,  shot  July  I2th, 
appears  to  be  this  subspecies,  and  not  a  faded  example 
of  the  light  phase  of  giiipi'sc/ia.  A  specimen,  procured 
August  20th,  is  undoubtedly  typical  rodgersii,  it  having 
enough  fresh  fall  plumage  for  satisfactory  determination. 
July  2d  and  August  ist  and  17th,  three  other  white  Ful- 
mars were  seen. 

Puffious  creatopus.  Pink-f'ooted  Shearwater, — 
They  were  observed  both  seasons  during  August  as  pass- 
ing migrants,  but  were  not  abundant.  In  1894,  the  first 
one  was  seen  July  31st.  The  flight  of  these  Shearwaters 
when  migrating  is  not  as  direct  as  that  of  the  Black-vented 
and  Dark-bodied.  They  circle  frequently  and  cross  their 
track,  much  as  Swallows  are  wont  to  do  when  inigratirig 
singly  or  in  small  companies. 

Puffinus  gavia.  Black-vented  Shearwater. — One 
was  shot  August  10,  1892,  and  six  were  seen  August  27, 

1894. 
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Puffinus  griseus.  Dark-bodied  Shearwater. — After 
the  i6th  of  June  this  Shearwater  apparently  occurred 
only  as  a  south  bound  migrant.  During  the  passage  of 
its  migratory  waves  it  was  very  abundant.  It  was  ob- 
served both  years.  A  series  of  forty-seven  specimens 
was  secured  the  second  season. 

Phalacrocoraz  penicillatus.  Brandt's  Cormorant. — 
The  going  and  coming  of  the  **  Shags  "  in  their  fishing 
excursions  into  the  bay  from  their  rookery  at  Seal  Rocks 
is  the  most  striking  feature  in  the  bird  life  of  the  vicinity 
of  Monterey  during  summer.  They  were  abundant  in 
1892  and  still  more  abundant  in  1894.  The  latter  year, 
also,  wedge-shaped  flocks  were  formed  earlier  and  more 
birds  were  found  at  the  outset  on  the  rocks  along  the 
shore. 

Sometimes  solitary  Cormorants  returning  to  their  rook- 
ery joined  the  files  of  migrating  California  Murres,  and 
frequently  single  Murres  were  observed  bringing  up  the 
rear  of  strings  of  outgoing  Cormorants.  On  one  occa- 
sion a  California  Brown  Pelican  was  seen  at  the  end  of 
a  line  of  Cormorants. 

Great  rafts  of  these  Cormorants  collected  on  the  bay 
whenever  *'the  feed  came  in."  At  the  distance  these 
gatherings  present  a  very  peculiar  appearance.  The 
water  seems  to  be  thickly  set  with  black  sticks,  often  cov- 
ering  an  area  of  several  acres.  Gulls,  particularly,  con- 
gregate with  the  Cormorants  upon  such  occasions. 

Two  rookeries  were  discovered;  one  at  Pt.  Carmel, 
and  the  other  at  Seal  Rocks.  June  25th  I  visited  the 
former,  which  is  situated  on  a  rock,  or  little  islet,  in  the 
ocean  at  the  extremity  of  Pt.  Carmel,  about  fifteen  yards 
from  the  mainland.  This  rock  rises  perpendicularly  some 
forty  or  more  feet  above  the  water.  At  first  sight  it  does 
not  seem  that  it  can  be  scaled,  but  closer  inspection  re- 
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veals  that  a  foothold  may  be  had  in  the  seams  and  protu- 
berances on  its  water-worn  sides.  Only  on  days  when 
the  sea  is  very  calm  can  the  rock  be  landed  upon,  and 
then  only  from  the  sheltered  channel  separating  it  from 
the  mainland.  Fortunately,  it  happened  that  the  sea  was 
quiet  the  day  of  my  visit.  The  following  day  a  party 
of  Stanford  University  students  were  unable  to  land  on 
account  of  the  heavy  surf. 

We  first  took  a  view  of  the  rookery  from  the  main- 
land. The  Cormorants  were  very  tame,  remaining  on 
their  nests  while  we  clambered  down  the  sloping  rocks, 
and  while  we  stood  watching  them,  on  the  same  level, 
only  a  few  yards  away.  They  were  safe,  however,  from 
nearer  approach,  the  deep  though  narrow  channel  with 
its  precipitous  walls  of  rock,  effectually  cutting  off  fur- 
ther advance.  They  were  equally  tame  when  the  boat 
drew  near,  as  we  approached  from  the  water. 

The  clefts  in  the  sides  of  the  rock  were  occupied  by 
Baird's  Cormorants  and  the  top  by  Brandt's.  There 
were  comparatively  few  of  the  former,  but  of  the  Brandt's 
Cormorants  there  were  upwards  of  two  hundred  pairs. 
Their  nests  covered  the  top  of  the  rock,  every  available 
situation  being  occupied.  The  surface  was  so  uneven 
that  all  the  nests  could  not  be  seen  from  one  spot.  Stand- 
ing in  one  place  I  counted  one  hundred  and  eighteen. 

All  the  nests  of  the  Brandt's  Cormorants  on  the  rock 
contained  eggs  (apparently  in  an  advanced  state  of  incu- 
bation), with  the  exception  of  eleven,  which  had  young 
birds  in  them.  In  ten,  the  young  were  just  out  of  the 
shell.  In  the  remaining  one,  they  were  as  large  as 
"spring  chickens."  The  eggs  in  seventy-seven  nests 
were  counted  by  a  companion.  Twenty-one  contained 
four  eggs  each;  thirty-six,  three  eggs;  fourteen,  two 
eggs;   three,  five  eggs;   three,  one  egg.     The    most  fre- 
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quent  numbers  were  therefore  three  and  four,  probably 
the  ordinary  clutches. 

*'  Sardines  "*  were  lying  in  little  bunches  near  the 
nests,  apparently  placed  there  as  food  for  the  birds  that 
were  setting. 

The  smell  from  the  accumulated  excrement  was  sick- 
ening. The  sides  of  the  rock  were  so  daubed  that  it 
appeared  to  be  white  toward  the  top.  Flies  swarmed 
about  the  rookery. 

It  was  not  until  I  fired  my  gun  that  the  brooding  birds 
began  to  desert  their  eggs.  The  Baird's  Cormorants 
were  the  first  to  go.  Many  of  the  Brandt's  Cormorants 
lingered  on  the  edge  of  the  rock  while  I  walked  about 
among  the  nests,  only  a  few  steps  away.  Finally  all  were 
driven  to  the  water,  where  they  formed  a  great  raft. 
They  began  to  return  as  soon  as  I  left  the  top  of  the 
rock. 

The  rookery  at  Seal  Rocks  was  much  larger  than  the 
one  at  Pt.  Carmel.  The  rocky  islet  upon  which  it  was 
located  is  considerably  greater  in  size  and  much  lower  in 
elevation  than  the  Pt.  Carmel  islet.  From  the  mainland, 
less  than  a  hundred  yards  distant,  no  nests  were  in  sight, 
all  being  on  the  side  toward  the  ocean,  hidden  from  view 
by  a  sort  of  dividing  ridge.  The  Del  Monte  drive  passes 
along  the  shore  directly  opposite  the  Rocks.  It  is  a 
much  frequented  roadway,  and  the  summer  visitors  have 
greatly  persecuted  the  birds  with  firearms,  forcing  them 
to  seek  shelter  for  their  nests  behind  the  protecting  rock. 

My  first  visit  to  the  rookery  was  made  July  2d.  As  at 
Pt.  Carmel,  a  landing  could  be  effected  only  on  the  shore 
side  of  the  islet.     The  resident  population  was  composed 

•Dr.  Charles  H.  Gilbert  kindly  identified  the  "sardines"  taken  from 
the  gallets  of  the  Brandt's  Cormorants  during  the  summer  of  1892.  They 
proved  to  be  a  species  of  Rock  Cod — Sehastodes  pauciapinis. 
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exclusively  of  Brandt's  Cormorants,  Their  nests  were 
crowded  so  closely  together  on  the  uneven  surface 
of  the  rock  that  room  to  place  the  foot  was  not  always 
readily  found.  Some  of  the  nests  were  on  little  points  of 
rock,  others  in  crevices,  every  available  spot  being 
utilized.  Most  of  the  eggs  had  hatched.  The  young 
were  in  different  stages  of  growth,  varying  in  size  from 
those  just  out  of  the  shell  to  half-grown  ones.  The 
larger  left  the  nests  when  approached,  and  huddled  to- 
gether on  the  edge  of  the  islet  well  above  the  reach  of  the 
surf.  There  was  such  a  complete  mixing  up  of  babies 
that  the  old  birds  must  have  had  some  trouble  in  sorting 
them  out  when  they  returned,  for  immediately  after  I 
landed  most  of  the  adults  retreated  to  the  water,  congre- 
gating in  a  great  raft  a  short  distance  away.  A  few  of 
the  bolder  remained  behind  for  awhile.  Several,  appar- 
ently females,  kept  close  by  their  young  until  I  approached 
within  ten  feet  of  them,  when  their  courage  failed  and 
they  took  flight,  leaving  the  young  to  shift  for  themselves. 
Two  of  the  larger  young  birds  sought  refuge  on  an  out- 
lying rock,  separated  from  the  islet  by  a  little  channel. 
They  had  apparently  never  been  in  the  water  before. 
They  succeeded,  nevertheless,  in  swimming  across  the 
channel  and  climbing  up  the  steep  sides  of  the  rock,  al- 
though a  number  of  times  they  were  buried  out  of  sight 
by  incoming  waves. 

A  vibratory  movement  of  the  gular  sac,  apparently  oc- 
casioned by  fear,  was  noticed  in  a  number  of  adults  and 
half-grown  young.  Most  of  the  adults  observed  on  the 
rookery  appeared  to  have  lost  the  nuptial  filaments. 

The  general  form  of  the  nests  was  circular,  except 
where  wedged  in  between  rocks.  They  appeared  to  be 
constructed  entirely  of  eel  gr^ss  (  Zoslera).'     Those  con- 

II  iaTsstigator  st  the  Hopkins 
if  tbifi  piBiU. 
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taining  the  larger  young  were  trampled  down.  Two 
typical,  untrampled  nests  yielded  the  following  measure- 
ments, in  inches: 

Otiter  diameter 22      19 

Inner  diameter 10     10 

Depth 4     4 

Height 5>4 7 

Not  many  fish  were  lying  about  the  nests.  There  were 
too  many  hungry  mouths  to  be  filled  for  a  store  to  accu- 
mulate as  at  Pt.  Carmel  rookery. 

It  was  evident  that  sanitary  measures  were  not  in  vogue, 
for  the  decaying  bodies  of  several  birds  were  suffered  to 
remain  and  add  to  the  almost  intolerable  stench  of  the 
excrement  deposits.  Quantities  of  feathers  were  scat- 
tered about  and  there  were  myriads  of  flies.  Some  of 
the  flies  accompanied  us  in  the  boat  most  of  the  way  to 
Pt.  Pinos,  much  to  our  annoyance. 

On  the  27th  of  July  all  the  young  observed  during 
previous  visits  were  apparently  still  on  the  islet.  There 
were  also  a  few  eggs  and  a  few  young  recently  hatched. 
When  I  drew  near  them,  the  older  of  the  young  birds 
crowded  to  the  edge  of  the  islet  and  many  of  them  tumbled 
into  the  water,  where  they  seemed  to  be  as  much  at  home 
as  their  parents. 

Phalacrocoraz  pelagicus  resplendens.  Baird's  Cor- 
morant.— Save  a  solitary  one  seen  July  5th  about  a  mile 
south  of  Pt.  Pinos,  the  only  Baird's  Cormorants  observed 
were  those  at  the  Pt.  Carmel  rookery.  There  were  some 
twenty  pairs  nesting  in  the  crevices  on  the  sheltered  sides 
of  the  rock  facing  the  mainland.  They  were  inclined  to 
keep  apart  from  the  Brandt's  Cormorants,  most  of  them 
retreating  to  a  rocky  point  on  the  mainland  instead  of  join- 
ing the  raft  of  Brandt's  Cormorants  on  the  water.     They 
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were  shyer  than  their  larger  congener.  All  had  the  white 
patch  on  the  flanks,  but  in  some  it  was  larger  than  in 
others.  No  young  birds  were  discovered.  The  eggs 
examined,  however,  appeared  to  be  well  advanced  toward 
the  hatching  point. 

Pelecanus  calif ornicus,  California  Brown  Peli- 
can.— In  June  it  was  rather  common.  Through  July 
and  August  it  increased  steadily  in  abundance,  toward 
the  last  becoming  one  of  the  most  conspicuous  birds  of  the 
bay. 

Histrionicus  histrionicus.  Harlequin  Duck. — On 
Juh'  7th  an  adult  male,  on  its  way  down  the  coast,  was 
captured  as  it  was  rounding  Pt.  Pinos,  It  was  followed  a 
abort  time  after  by  a  second  individual. 

Oidemia    deglandi.       White-winged    Scoter. — Both 

seasons  White-winged  Scoters  were  quite  common  off  the 
sandy  beaches  during  the  latter  half  of  June,  They  were 
present  at  intervals  during  July  and  August.  During  the 
closing  half  of  August  birds  apparently  began  to  arrive 
irom  the  breeding  grounds. 

Oidemia  perspicillata.  Surf  Scoter. — Surf  Scoters 
were  also  present  during  summer,  occurring  in  the  same 
manner  as  the  White-winged,  except  there  was  no  marked 
inroad  toward  the  end  of  August. 

Ardea  herodias.  Great  Blue  Heron. — After  the  ist 
of  July  individuals  were  occasionally  seen  flying  over  the 
bay  and  ocean  or  sitting  upon  the  rocks  along  the  shore. 
July  13th  a  fine  adult  male  was  secured  on  the  kelp,  about 
half  a  mile  out  on  the  bay.  Another  was  seen  the 
same  day  on  drifting  kelp  on  the  ocean  at  Pt.  Pinos,  the 
sea.  being  very  still. 
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Fulica  americana.  American  Coot. — A  few  appar- 
ently bred  at  a  lagoon  behind  the  dunes,  about  a  mile 
north  of  Monterey,  for  they  were  found  there  the  middle 
of  June. 

Crymophilus  fulicarius.  Red  Phalarope. — One  was 
handed  to  me  alive  on  the  morning  of  August  2d.  I  was 
told  that  it  swam  into  the  little  cove  at  the  Seaside  Lab- 
oratory and  climbed  upon  a  rock,  where  it  was  struck 
with  an  oar  and  captured.  It  was  an  adult  female,  and 
retained  much  of  the  nuptial  plumage.  It  was  appar- 
ently in  good  health.  An  adult  male  was  taken  on  the 
25th.  On  the  27th  an  extensive  wave  of  these  Phala- 
ropes  passed  the  vicinity  of  Monterey. 

Phalaropus  lobatus.  Northern  Phalarope. — Ap- 
pearing July  nth,  the  Northern  Phalarope  became  very 
abundant  during  August  as  a  transient  migrant. 

Ereunetes    occidentalis.  Western    Sandpiper. — A 

male  in  high  plumage  was  taken  July  i8,  1892,  on  the 

beach  north  of  Monterey.  It  was  with  a  company  of 
Snowy  Plovers. 

Symphemia  semipalmata  inornata.  Western  Wil- 
LET. — About  two  miles  north  of  the  buoy  a  female  was 
secured  August  17th  from  a  company  of  three  that  were 
flying  toward  Pt.  Santa  Cruz.  A  small  flock  going  in 
the  same  direction  was  seen  on  the  20th  near  the  same 
spot. 

Heteractitis  incanus.  Wandering  Tatler. — This 
Sandpiper  was  not  discovered  breeding  either  season. 
The  first  were  observed  about  the  middle  of  July.  They 
became  very  common  at  the  end  of  that  month,  frequent- 
ing the  rocks  just  above  the  surf. 
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HTumenias  loi^iirostris.  Long-billed  Curlew. — In 
July,  Long-billed  Curlews  on  wing  began  to  be  con- 
spicuous about  the  bay,  evidencing  that  the  nesting  sea- 
son was  drawing  to  a  close  and  migration  was  under  head- 
way. 

Agialitis  yocifera.  Killdeer. — Killdeers  were  quite 
common  both  summers  in  marshy  situations. 

,^;ialitis  oivosa.  Snowy  Plover. — In  1892,  Snowy 
Plovers  were  found  commonly  on  the  sandy  beaches. 
The  last  of  June  of  that  season  fully  fledged  birds  of 
the  year  were  abroad.  A  female  taken  July  4th  contained 
ova  nearly  ready  for  the  shell. 

Aphriza  virgata.  Surf  Bird. — Besides  three  found  at 
Seal  Rocks  on  the  3d,  a  few  passing  migrants  were  noted 
at  intervals  during  August. 

Arenaria  interpres.  Turnstone. — A  female  was  capt- 
ured July  18,  1892,  on  the  beach  about  a  mile  to  the 
northward  of  Del  Monte. 

Arenaria  melanocephala.  Black  Turnstone. — Black 
Turnstones  were  first  met  with  on  the  2d  of  July,  about  a 
half  a  dozen  being  found  at  Seal  Rocks.  On  the  27th, 
in  the  same  situation,  there  was  a  large  flock.  Early  in 
August  there  was  a  marked  diminution  in  the  number  of 
these  birds  found  at  Seal  Rocks.  This  scarcity  was 
attributed   to  migration. 

Hsematopus  bachmani.  Black  Oyster- catcher. — 
They  probably  bred  at  Ft.  Carmel,  for  several  were  seen 
there  June  26th,  by  a  party  of  students  from  the  Seaside 
Laboratory.  Two  pairs  were  taken  by  myself  at  Seal 
Rocks;   one  on  the  2d  and  the  other  on  the  i8th  of  July. 
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BY    GEORGE    H.    HORN. 
[  With  Plate  xx.  ] 

The  following  additional  account  of  Coleoptera  from 
the  Cape  Region  of  Baja  California  is  the  result  of  the 
examination  of  new  collections  received  from  the  Califor- 
nia Academy  of  Sciences  since  the  publication  of  my  last 
paper.  The  result  is  the  addition  of  fifty- two  species, 
half  of  which  are  new.  The  collections  were  made  by 
the  expedition  sent  out  by  the  Academy  to  the  Cape  Re- 
gion and  the  Pacific  mainland  of  Mexico  during  the  month 
of  September,  1894. 

One  of  the  most  interesting  in  the  matter  of  distribu- 
tion is  a  specimen  which  I  am  compelled  to  refer  to  Cal- 
osoma  Sayi^  unfortunately  a  female  and  without  legs.  The 
discovery  of  the  male  may  prove  it  to  be  a  distinct  species. 

This  as  well  as  the  former  collections  from  the  Cape 
Region  of  Baja  California  contains  a  few  species  identical 
with  those  from  the  Pacific  mainland  of  Mexico,  indicating 
the  varied  origin  of  the  Cape  Region  fauna.  The  types 
will  be  found  in  the  collection  of  the  Academy  of  Sciences 
in  San  Francisco. 

CARABID/E. 

*Calosoma  Sayi  Dej.  The  unique  female  is  rather 
smaller  than  those  found  in  the  States.  Pennsylvania  to 
Texas.     San  Jose  del  Cabo. 

Dyschirius  truncatus  Lee.  Colorado,  Nevada,  Cal- 
ifornia, Arizona.     San  Jos^  del  Cabo. 


'On  the  day  after  the  proof-sheets  of  these  pages  left  me  a  male  of  the 
Calosoma  Sayi  was  received,  eDabling  me  to  state  with  certainty  that  it 
agrees  in  all  details  with  the  forms  from  the  Atlantic  region. 

2d  Seb..  Vol.  V.  (  16  )  July  19,  1896. 
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Bbhbidium  jucundum  n.  sp.  San  Josi  del  Cabo,  Si- 
erra San  Lazaro. 

pRiSTONVCHus  coMPL-ANATUS  Dej.  More  decidedly 
black  than  the  specimens  from  California.  Probably  in- 
troduced through  commerce.  Europe,  Califorpia.  San 
Jos£  del  Cabo. 

EuPHORTicus  PUBEscENS  Dcj.  The  unique  example 
is  of  the  Central  American  type  mentioned  by  Bates  in 
which  the  surface  is  decidedly  brassy  and  the  thorax 
slightly  broader  with  more  arcuate  sides.  Occurs  from 
North  Carolina  southward  through  Mexico  to  Santa  Cath- 
ariaa,  Brazil.     San  Jos^  del  Cabo. 

Tetragonoderus  pallidus  Horn.     San  Diego,  Cal.,  . 
Tucson,  Ariz.     Sierra  EI  Taste. 

Tetragonoderus  fasciatus  Hald.  Eastern  United 
States  from  Michigan  southward,  Texas,  Arizona,  south- 
ern California.     San  Jos^  del  Cabo. 

Afenes  lucidula  Dej.  The  specimen  referred  to 
this  name  is  duller  than  usual  and  the  surface  sculpture 
better  marked.  From  the  method  of  variation  of  the 
species  it  seems  unwise  to  describe  the  unique  as  a  dis- 
tinct species.  There  are  no  Mexican  forms  allied  to  it. 
Eastern  United  States.     Sierra  San  Lazaro. 

DVTISCID^. 

Celina  ANGi;sTATA  Aube.  Atlantic  region  and  Flor- 
ida to  Texas.     San  Jos^  del  Cabo. 

IIYDROPIIILID^. 

Cercyon  rufescens  n.  sp.     Sierra  San  Lazaro. 

STATU  Yl.INID^. 

Taciiyfokus  ciiRYsoMinjNUS  Linn.  Europe,  Atlantic 
States.     San  Jos<'  del  Cabo. 
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SILPHID^. 

SiLPHA  TRUNCATA  Say.  Kansas,  New  Mexico.  Si- 
erra San  Lazaro. 

SCYDM^NID^. 

EuMiCRUS  LUCANUS  n.  sp.  Arizona.  San  Jos6  del 
Cabo. 

COCCINELLID^. 

ScYMNUs  coLLARis  Mels.  Canada  to  Texas.  San 
Jos6  del  Cabo. 

ScYMNUS  ciNCTUS  Lec.  (suturalis  Lee.)  Louisiana 
westward  to  Los  Angeles.     San  Jos6  del  Cabo. 

ScYMNUS  ARDELio  Hom.  Separated  by  me  from  the 
series  formerly  called  marginicollis  from  which  it  differs 
in  usually  red  legs  and  the  absence  of  tubercle  on  first 
ventral  of  male.  California,  Arizona.  San  Jos6  del 
Cabo. 

CRYPTOPHAGID^. 

ToMARUS  BisiGNATUS  n.  sp.     San  Jos^  del  Cabo. 

DERMESTID^. 

Attagenus  piceus  Oliv.  Cosmopolitan.  Sierra  San 
Lazaro. 

HISTERID^. 

Paromalus  (Carcinops)  viridicollis  Mars.  To  this 
is  referred  P.  mimeiicus  Horn.  Arizona,  Mexico.  Si- 
erra Laguna. 

Saprinus  oregonensis  Lec.  The  unique  differs  from 
typical  forms  in  having  the  punctures  of  the  apex  less 
extended  toward  the  humeri.  Oregon,  California.  Si- 
erra San  Lazaro. 

DASCYLLID/*:. 

SciRTES  HUMERALis  n.  sp.     San  Jose  del  Cabo. 
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ELATERID^. 

HoRisTONOTUS  DENSUS  Lec.  Sierra  San  Lazaro  and 
San  Jose  del  Cabo. 

LAMFYRID^. 

Malthodes  lucanus  n.  sp.     San  Jos^  del  Cabo. 
Tblegbusis  DEBiLis  n.  g.,  n.  3p.     Sierra  San  Lazaro. 

CLERID^. 

Cregya  vetusta  Spin.  Pennsylvania  to  Missouri. 
San  Jose  del  Cabo. 

Hydnocera  discoidea  Lec.  Very  variable  in  its  col- 
oration. Texas,  Arizona.  Calmalli  Mines  and  Sierra 
San  Lazaro. 

PTINIDvE. 

GiBBiUM  scoTiAS  Scop.  Europe,  Atlantic  States. 
San  Josfi  del  Cabo. 

PiTNUS  PYGM^us  Ghui.  By  error  this  appears  in  the 
previous  list  as  a  Ptinus. 

PASSALIDjE. 

Neleus  tlascala  Perch.  Mexico.  San  Jos^  del 
Cabo.  Identified  through  a  series  sent  to  the  National 
Museum  by  the  editors  of  Biologia  Centrali-Americana. 

SCARAB^in/E. 

OcHOD-«us  PENiNsuLARis  n.  sp.  Sierra  San  Lazaro, 
Sierra  El  Taste. 

CERAMBYCIDjK. 

RiiorALOPHOKA  BiciNCTA  n.  sp.     San  Jos^  del  Cabo. 

Dectks  spiNosuri  Lec.  Middle  States  to  Kansas, Texas, 
Mexico.     Siernt  San  Lazaro. 

Lkptostyi.ls  BiLsTtis  Lec.  Widely  distributed  in  the 
Allanlic  region,  Texas.     San  Jose  del  Cabo. 

DvsfHAijA   uicisii.is  n.  sp.     San  Jose  del  Cabo. 
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CHRYSOMELID^. 

Lema  trilineata  Oliv.  Atlantic  States,  Texas,  Ari- 
zona, Mexico.     San  Jos6  del  Cabo. 

Lema  omogera  Horn.  This  species  varies  with  the 
elytra  entirely  yellow. 

Griburius  MONTEZUMA  Suff.  The  generic  name  Sco- 
lochrus  is  adopted  by  European  authors,  although  three 
years  posterior  to  Haldeman's  name.  Suffrian  (Linn. 
Ent.,  vii,  p.  104)  suppresses  the  older  name  for  no  valid 
reason.     Arizona,  Mexico.     San  Jos6  del  Cabo. 

Metacolaspis  conspersa  n.  sp.    San  Jos6  del  Cabo. 

CoLASPis  mcesta  n.  sp.     San  Jos6  del  Cabo. 

Blepharida  atripennis  n.  sp.     San  Jose  del  Cabo. 

Calligrapha  ancoralis  Stal.  Mexico,  Sierra  San 
Lazaro. 

Crepidodera  peninsularis  n.  sp.    San  Jose  del  Cabo. 

PsYLLioDES  coNVEXioR  Lec.  Atlantic  States,  Texas, 
Nevada  and  California.     San  Jos^  del  Cabo. 

BRUCHID^. 

Bruchus  distinguendus  Horn.  Florida,  Arizona. 
Sierra  San  Lazaro. 

TENEBRIONID^. 

Triphalus  cribricollis  n.  sp.     Miraflores. 

EuRYMETOPON  PUNCTULATUM  Lec.  By  an  oversight, 
this  species  appears  twice  on  page  347  of  my  previous 
paper. 

ANTHICIDyE. 

Xylophilus  brunnipennis  Lec.  Canada,  Georgia, 
Arizona,  California.     El  Taste,  La  Paz. 

MELOID^. 

Macrobasis  languida  n.  sp.     San  Jos6  del  Cabo. 
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CURCULIONID^. 

Cleonus  quadrimneatus  Chev.  Kansas, Texas,  New 
Mexico,  Arizona.     Sierra  San  Lazaro. 

Otidocephalus  alternatus  n.  sp.     La  Paz. 

Otidocephalus  sparsus  n,  sp.  Cape  Region,  probably. 

CoNOTRACHELUs  LUCANUS  o.  sp,     San  Jos^  del  Cabo. 

Zascei.15  OBLONGA  n.  sp.  Arizona.  Sierra  San  La- 
zaro. 

CoPTURUS  soBRiNus  n.  sp.  La  Paz.  Sierra  San  La- 
zaro, Sierra  El  Taste. 

SCOI-YTIDyE, 

Xyleborus  sp.  Closely  related  to  xylografhus,  and  a 
little  larger.     One  specimen.     San  Jos6  del  Cabo. 

DESCRIPTIONS    OF    NEW    SPECIES, 

The  following  pages  contain  descriptions  of  those  indi- 
cated as  new  in  the  preceding  list,  together  with  notes  on 
some  previously  recorded.  I  have  availed  myself  of  the 
kind  permission  previously  accorded  by  the  publication 
committee  and  have  added  descriptions  of  a  few  species 
from  related  regions. 

Bembidium  jucundum  n.  sp. 

Form  of  axillaris,  but  somewhat  more  robust,  piceous, 
shining,  head  and  thorax  slightly  bluish-green,  elytra  with 
a  broad  pale  vitta  with  irregular  sides  extending  from  base 
to  apex  between  the  third  and  seventh  stri*.  Antennse 
and  palpi  testaceous.  Head  smooth,  polished,  frontal 
stria;  double,  convergent,  eyes  large  and  prominent. 
Thorax  nearly  twice  as  wide  as  long,  sides  moderately 
strongly  arcuate  and  narrowing  posteriorly,  hind  angles 
scarcely  evident,  not  carinate,  base  with  short  peduncle; 
disc  convex,  polished,  median  line  extremely  fine.    Elytra 
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oblong  oval,  one-third  longer  than  wide,  humeri  obtuse, 
disc  feebly  convex,  striae  composed  of  moderate  punctures 
not  closely  placed,  obliterated  at  apical  third,  sutural  stria 
at  apical  half  and  the  eighth  impressed,  the  latter  distant 
from  the  margin,  third  interval  finely  bipunctate,  punctures 
near  the  third  stria.  Body  beneath  smooth  and  shining. 
Legs  and  coxae  yellowish  testaceous.  Length,  .14  inch; 
3.5  mm. 

This  pretty  little  species  belongs  to  th€  group  xv,  as  de- 
fined by  Dr.  LeConte  (Proc.  Acad.  Phil.,  1857,  p.  5), 
containing  axillare,  quadrimactilatum  etal. ,  to  which  group 
B,  sfhiJBroderum  and  cyclodes  Bates  (Biol,  i,  pp.  147  and 
290)  probably  belong.  In  fact,  the  present  species  seems 
closely  allied  to  cyclodes. 

Two  specimens.  San  Jos6  del  Cabo  and  Sierra  San 
Lazaro. 

Cymindis  californica  n.  sp. 

Piceous  feebly  shining,  elytra  paler,  legs  testaceous. 
Antennae  brownish,  basal  joint  paler.  Head  not  closely 
punctate.  Thorax  distinctly  broader  than  long,  trape- 
zoidal, sides  arcuate  in  front,  slightly  sinuate  posteriorly, 
hind  angles  distinct,  not  prominent,  side  margin  not  trans- 
lucent nor  reflexed,  disc  very  feebly  convex,  coarsely 
punctate  at  sides  and  base,  more  sparsely  at  middle, 
median  line  fine,  sutural  margin  with  three  setae,  the  mid- 
dle one  short.  Elytra  very  finely  striate,  striae  with  fine 
indistinct  punctures,  intervals  flat,  indistinctly  alutaceous 
and  with  one  series  of  irregularly  placed  punctures,  each 
with  a  very  short  hair.  Body  beneath  piceous,  very 
sparsely  punctate.     Length,  .30  inch;   7.5  mm. 

A  small  species  without  translucent  side-margin  to  the 
thorax  an^  with  the  thorax  very  distinctly  wider  than  long. 
It  is  therefore  more  allied  to  unicolor  than  any  other  in 
our  fauna.     The  latter  has,  however,  but  one  lateral  set- 
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igerous  puncture  and  the  side  margin  of  thorax  distinctly 
reflexed  and  the  disc  convex  and  coarsely  closely  punc- 
tate. The  elytral  intervals  are  also  closely  punctate.  In 
the  present  species  the  side  margin  of  the  thorax  is  not  at 
all  reflexed  and  the  disc  as  flat  as  in  Apenes  uebulosa. 

One '  specimen.  San  Luis  Obispo.  (Chas.  Fuchs.) 
This  is  the  first  instance  of  the  occurrence  of  Cymindis 
in  California. 

Apbnes  limbata  n,  sp. 

Form  of  nebulosa,  head  and  thorax  rufo-testaceoua, 
elytra  piceous  with  a  broad  lateral  pale  margin,  a  humeral 
lunule  and  a  somewhat  sinuous  band  near  the  apex  testa- 
ceous.  Antennae  pale .  Head  finely  rugulose  and  sparsely 
finely  punctate.  Thorax  alutaceous,  faintly  wrinkled  and 
very  sparsely  punctulate,  median  line  distinct  from  base 
to  apex.  Elytra  with  fine  strife,  finely  punctulate,  inter- 
vals distinctly  alutaceous,  sparsely  minutely  punctulate. 
Body  beneath  and  legs  testaceous,  abdomen  piceous, 
paler  at  middle.     Length,  .30  inch;   7.5  mm. 

The  pale  lateral  border  covers  the  outer  three  intervals. 
The  humeral  lunule  is  like  that  of  many  Cicindel^e.  The 
apical  band  is  very  near  the  apex  and  is  composed  of 
short  lines  on  the  intervals,  the  innermost  one  being  at 
the  sutural  angle. 

This  species  is  entirely  unlike  any  in  our  fauna  in  ita 
paler  color  and  especially  the  pale  sides  of  the  elytra. 
This  is  the  first  indication  of  the  occurrence  of  Apenes 
in  the  California  fauna.  One  specimen  collected  at  San 
Luis  Obispo  and  given  me  by  Mr,  Chas,  Fuchs. 

Having  had  occasion  to  refer  to  an  essay  of  Baron 
Chaudoir  on  some  "Aberrant  genera  of  the  group  Cym- 
indidus  "  (Hull.  Most..  1S75.  ii,  pp.  i— 61  in  sep.),  there 
was  observed  a  species  described  as  A .  opttcu.  the  name 
having  been  used  by  LeConte  in  1866. 
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Hydrocharis  Rickseckeri  n.  sp. 

Oblong  oval,  slightly  broader  behind  the  middle,  form 
of  castus^  beneath  black,  above  piceous  with  olivaceous 
tinge,  margin  of  thorax  and  elytra  yellow.  Antennae,  legs 
and  palpi  yellow,  the  trochanters  piceous.  Head  finely 
punctulate.  Thorax  finely  punctulate  with  three  groups 
of  coarse  punctures,  one  near  the  front  angle,  a  second 
oblique  line  each  side  of  middle  in  front,  a  third  more  nu- 
merous from  the  middle  of  the  side  obliquely  backward. 
Elytra  minutely  punctulate  with  the  usual  series  of  coarse 
punctures.  Prosternum  not  prolonged  at  apex.  Tarsal 
claws  abruptly  bent,  with  a  broad  lobe  at  base.  Length, 
.46  inch;    11.5  mm. 

The  yellow  lateral  border  of  the  thorax  is  narrow  and 
well  defined,  that  of  the  elytra  broader  but  not  sharply 
limited. 

One  specimen.  Harris'  Pond,  near  Santa  Rosa,  Cal. 
Ricksecker. 

The  species  of  Hydrocharis,  four  in  number,  equally 
divided  between  the  Atlantic  and  Pacific  regions.  They 
are  as  follows : 

ProBterntim  prolonged  in  point  behind  the  coxie. 

Maxillary  palpi  long.  casius. 
Prosternum  not  prolonged. 

Piceous  with  entire  border  yellow.  Rickseckeri. 

Piceous  slightly  bronzed.  ohtusatun. 

Surface  pale  glaucous  green.  glaucus. 

Cercyon  rufescens  n.  sp. 

Oval,  convex,  form  of  tristtSy  rufescent  moderately 
shining.  Head  and  thorax  sparsely  finely  punctate. 
Thorax  without  basal  marginal  line.  Elytra  without 
impressed  striae  but  with  rows  of  moderate  punctures  not 
closely  placed,  the  eighth,  ninth  and  tenth  rows  with 
the  punctures  deeper  and  closer  for  part  of  their  length ; 
intervals  flat,  equal  in  width,  irregularly  biseriately  punc- 
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tate.  Body  beneath  colored  as  above.  Metasternal  area 
not  well  defined,  moderately  coarsely  punctate.  -  Meso- 
sternum  oval,  acutt  in  front,  coarsely  punctured.  Pro- 
sternum  strongly  carinate.     Length,  .08  inch;  2  mm. 

From  its  form  and  the  fact  that  the  head  is  vertical  the 
species  seems  best  placed  near  trtstts  and  jloridanus,  but 
it  differs  from  all  of  that  series  by  its  pale  color,  which  is 
not  due  to  immaturity.  At  first  glance  it  would  be  taken 
for  an  Olibrus. 

One  specimen.     Sierra  San  Lazaro. 

Anisotoma  Merkeliana  n.  sp. 

Oval,  slightly  oblong,  moderately  robust,  piceous  black, 
shining.  Antennae  rufo-testaceous,  the  outer  three  joints 
piceous.  Head  sparsely  punctate  but  with  four  large 
vertical  punctures  in  a  transverse  row.  Thorax  more 
than  twice  as  wide  as  long,  sides  strongly  arcuate,  hind 
angles  broadly  rounded,  disc  sparsely  punctate  with  a 
few  coarse  punctures  along  the  base.  Elytra  moderately 
coarsely  striato-punctate,  intervals  flat,  minutely  sparsely 
punctulate,  the  intervals  3-5-7-9  with  the  usual  series  of 
very  coarse  distant  punctures.  Body  beneath  piceous 
black,  shining,  sides  of  metasternum  coarsely  punctured, 
abdomen  less  coarsely  punctured.  LfCgs  piceous  black. 
Length,  ,16  inch;   4  mm.     PI.  xx,  fig.  7. 

This  species  so  closely  resembles  valtda  and  agrees 
with  it  in  most  of  its  characters  so  closely  that  it  is  prob- 
able the  females  cannot  be  separated.  In  the  present 
species  the  posterior  femora  has  a  large  tooth  near  the 
outer  condyle,  the  distal  edge  oblique,  the  tibiae  are 
slightly  sinuate  not  curved  as  in  valida.  In  the  latter  the 
posterior  femur  is  strongly  anfjulate  at  its  middle. 

One  male  from  the  State  of  Washington,  kindly  given 
me  by  Mr.  Merkel,  to  whom  I  take  pleasure  in  dedicat- 
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EuMicRus  LUC  ANUS  n.  sp. 

Reddish  brown,  sparsely  clothed  with  paler,  semi-erect 
hair.  Antennas  slender  longer  than  half  the  body,  fifth 
joint  as  long  as  the  preceding  two  and  slightly  longer 
than  the  two  following.  Head  shining,  very  minutely 
sparsely  punctate.  Thorax  longer  than  wide,  apex  nar- 
rower than  base,  sides  regularly  arcuate,  widest  one-third 
from  apex,  disc  convex,  sparsely  and  minutely  punctu- 
late,  at  base  moderately  quadrifoveolate.  Elytra  not 
wider  at  base  than  the  thorax,  a  slight  depression  within 
the  humeri,  widest  at  middle,  disc  convex,  surface  indis- 
tinctly punctulate.  Tarsi  slender,  longer  than  half  the 
tibiae.     Length,  .06  inch;    1.5  mm. 

The  male  has  the  anterior  tarsi  slightly  dilated. 

This  species  is  evidently  allied  to  commilitonis^  as  de- 
scribed and  figured  by  Dr.  Sharp  (Biol.  11,  pt.  i,  p.  67, 
pi.  2,  fig.  22),  but  is  of  more  elongate  form  and  with 
more  slender  antennae. 

One  specimen.  San  Jos6  del  Cabo,  with  which  I  as- 
sociate two  from  Arizona  in  my  cabinet. 

There  are  now  six  species  of  this  genus  known  in  our 
faunal  limits — grossusy  Moischulskii^  v  est  aits  ^  Caseyi,  luca- 
nus  and  Z immermanni ,  The  latter  species  has  for  a 
synonym  punciaius  Casey.  The  genus  Cholerus  has,  in 
Mexico,  half  more  species  than  Eumicrus,  but  none  are 
yet  known  to  me  from  our  fauna.  E,  Caseyi  Brend., 
which  is  unknown  to  me,  is  remarkable  in  its  polished 
surface. 

PiESTus  EXTiMus  Sharp  (Biol,  i,  pt.  2,  p.  713). 

Through  the  kindness  of  Mr.  Ricksecker  I  have  a  spec- 
imen which  I  refer  to  this  species,  collected  in  Arizona. 
The  type  is  from  Chihuahua.  P,  erythropus  Er.  is  said 
by  Fauvel  (Bull.  Soc.  Linn.,  Norm.,  ix,  p.  29)  to  have 
occurred  at  Opelousas. 
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Zalobius  Lec.     Trans.  Am.  Ent.  Soc.  v,  p.  49,  March, 

.874. 

This  genus  is  introduced  with  the  desire  to  give  sketches 
of  the  head  and  thorax  of  the  two  known  species.  At 
the  same  time  some  additional  characters  will  be  made 
known  and  a  new  form  allied  to  Zalobius  described. 

The  two  species  differ  greatly  in  the  form  of  the  thorax, 
as  will  be  seen  by  reference  to  the  plate.  On  both  the 
disc  is  quadricostate.  the  costse  abbreviated  and  indistinct 
in  spimcotlis,  entire  and  well  marked  in  serricollis. 

The  terminal  joint  of  the  maxillary  palpi  is  scarcely 
twice  as  long  as  the  third  joint,  although  Dr.  LeConte 
gives  it  greater  length.  The  gular  sutures  coalesce  at 
their  middle,  forming  but  one,  as  will  be  observed  in  all 
the  genera  in  our  fauna  of  the  sub-tribe  Coprophilini,  of 
which  Zalobius  is  a  member,  as  stated  by  LeConte.  The 
outer  five  joints  of  the  antenna;  are  described  as  rather 
abruptly  wider  (Class.  Col.  N.  A,,  ed.  1883,  p.  103), 
while  in  Syntomium  but  three  joints  are  so.  While  this 
character  is  fairly  good,  it  wilt  be  observed  that  the 
structure  of  the  joints  themselves  affords  a  more  certain 
character.  In  Zalobius  the  last  four  joints  have  the 
dense  punctuation  indicating  their  sensitive  character; 
the  joints  one  to  seven  are  smooth,  and  in  spinicollis 
without  hairs,  in  serricollh  somewhat  hairy.  In  Synto- 
mium the  last  three  joints  have  the  dense  punctuation, 
the  other  joints  glabrous  but  hairy. 

It  will  also  be  observed  that  the  head  is  considerably 
prolonged  behind  the  eyes  in  both  species  of  Zalobius. 
suddenly  narrowed  to  a  neck,  while  the  head  is  not  capa- 
ble of  retraction  on  account  of  the  elevation  of  the  back 
of  the  head  above  the  neck.  Of  the  genera  of  Copro-  - 
philini,  Coprophilus  is  the  only  one  with  spinules  on  the;^ 
outer  edge  of  the  tibiie. 


.J 
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These  characters  have  been  passed  in  review  with  the 
view  of  suggesting  a  modification  of  the  arrangement  of 
the  genera  of  Coprophilini  as  represented  in  our  fauna. 
In  the  table  of  the  classification  above  quoted  the  **Oxy- 
telini  genuini  "  and  **  Coprophilini,"  as  defined  by  Erich- 
son  (Staph.,  p.  30),  have  been  included  in  one  group, 
Oxyteli,  but  it  now  seems  to  me  better  to  revert  to  the 
Erichson  method  and  separate  the  genera  with  five-jointed 
tarsi  from  those  with  but  three. 

The  genera  may  be  arranged  in  the  following  manner: 

TibisB  spinnlose  on  the  outer  edge. 

Antennfe  gradually  thicker,  the  outer  five  joints  with  sensitive  punctu- 
ation and  pubescence.  Coprophilus. 
Tibiae  not  spinulose. 
Maxillary  palpi  rather  short  and  stout,  the  terminal  joint  shorter  than 
the  third.     Antennse  with  three  outer  joints  obviously  wider. 

Syntomium. 
Maxillary  palpi  rather  slender  and  elongate,  the  terminal  joint  longer 
'than  third. 
Gular  sutures  confluent  at  middle. 

Middle  coxfe  cavities  confluent.    Antennao  not  stouter  externally.    Elytra 

not  costate.  Deleeuter. 

Middle  coxae  cavities  distinctly  separated. 

Antennae  with  outer  five  joints  stouter.     Elytra  distinctly  costate. 

Zalobius. 
Gular  sutures  separated  their  entire  length.     Middle  coxae  cavities  sepa- 
rated. 
Maxillary  palpi  very  slender.     Outer   four   joints  of   antennae   stouter. 
Elytra  costate.  Asemobius. 

Zalobius  is  represented  by  two  species. 

Zalobius  spinicollis  Lee.  Trans.  Am.  Ent.  Soc, 
V,  1874,  P-  49- 

Occurs  from  Vancouver  southward  to  Santa  Clara 
(Ricksecker).     PL  xx,  fig.  8. 

Zalobius  serricollis  Lee.  Loc.  and  cit.,  1875,  P* 
170. 

Collected  by  me  at  Fort  Tejon,  not  Owens  Valley,  as 
stated  by  LeConte.     PI.  xx,  fig.  9. 
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ASEMOBIUS    n.  g. 

Form  elongate,  much  depressed,  surface  moderately 
shining.  Head  moderate  in  size,  scarcely  longer  than 
wide,  slightly  prolonged  behind  the  eyes,  very  abruptly 
constricted,  the  occiput  not  elevated  transversely  at  the 
constriction.  Mandibles  moderately  prominent,  acute  at 
tip,  toothed  at  middle.  Labrum  transverse,  truncate. 
Maxillary  palpi  long  and  slender,  the  last  joint  a  little 
longer  than  the  third.  Antennee  slender,  first  joint  cylin- 
drical, stout,  second  shorter  and  more  slender,  third  very 
slender  and  nearly  as  long  as  the  first  two,  joints  four  to 
seven  equal  in  length,  slender,  slightly  thickened  at  their 
distal  end,  joints  one  to  seven  glabrous  with  few  hairs, 
joints  eight  to  ten  quadrate,  broader,  eleventh  more  elon- 
gate, joints  eight  to  eleven  densely  punctulate  and  pubes- 
cent. Prothorax  with  sides  explanate  and  serrate.  Ely- 
tra quadrate,  emarginate  at  base,  apex  truncate,  acutely 
notched  each  side,  disc  costate.  Abdomen  depressed, 
gradually  narrowed  to  apex,  sides  widely  margined.  Mid- 
dle cox%  separated.  Legs  slender,  tibia:  not  spinulose. 
Tarsi  slender,  joints  one  to  four  nearly  equal,  fifth  as 
long  as  the  three  preceding  united. 

AsKMOBlUS    CvELATUS    n.   Sp. 

Pale  castaneous,  moderately  shining.  Head  slightly 
concave  each  side,  surface  coarsely  reticulate.  Thorax 
broader  than  long,  the  disc  convex  along  the  middle,  sides 
laminate  lateral  margin  broadly  arcuate,  subangulate  and 
obliquely  narrowed  behind  the  middle,  edge  coarsely  ser- 
rulate, disc  with  two  feeble  costte  near  the  middle  which 
are  bifurcate  posteriorly,  surface  with  very  coarse  rather 
clnsL'ly  phiced  umbilicate  punctures.  Elytra  conjointly  a 
little  wider  than  long,  side  margin  acute  and  crenulate, 
disc  with  striie  of  coarse  punctures  wider  than  the  inter- 
vals, the  third  and  seventh  intervals  elevated  the  former 


COLEOPTERA    OF    BAJA    CALIFORNIA.  239 

two-thirds,  the  latter  the  entire  length  of  elytra.  Abdo- 
men longer  than  the  elytra,  sparsely  punctate,  with  short 
golden  hairs.  Prothorax  beneath  with  few  very  coarse 
punctures  at  middle,  polished  at  the  sides,  abdomen 
sparsely  punctate  gradually  more  closely  to  apex. 
Length,  .17  inch;   4.5  mm.     PI.  xx,  fig.  10. 

Male.  Last  ventral  with  a  deep  oval  emargination,  the 
face  of  the  segment  slightly  flattened. 

The  genus  Asemobius  proposed  above  is  allied  to  Za- 
lobius,  but  differs  in  having  the  gular  sutures  separated 
and  by  the  terminal  joint  of  the  maxillary  palpus  scarcely 
longer  than  the  preceding  joint.  The  occiput  may  be 
retracted  under  the  apical  margin  of  the  thorax,  but  in 
Zalobius  the  occiput  is  elevated  above  the  neck,  so  that 
it  applies  against  the  edge  of  the  thorax. 

One  specimen.  California  without  special  locality, 
but  I  think  given  me  by  Mr.  L.  E.  Ricksecker. 

TOMARUS    BISIGNATUS    U.  Sp. 

Pale  fusco- testaceous,  each  elytron  with  a  small  pice- 
ous  spot  centrally  placed,  form  of  fulchellus  but  somewhat 
more  acute  behind,  surface  with  moderately  coarse  pu- 
bescence. Head  moderately  coarsely,  not  closely  punc- 
tate. Thorax  twice  as  wide  as  long,  slightly  narrower  at 
apex,  sides  moderately  arcuate,  disc  convex  more  coarsely 
and  less  densely  punctate  than  the  head,  basal  foveae  well 
marked.  Elytra  punctate,  the  punctures  somewhat  larger 
and  more  distant  than  those  of  the  thorax,  very  much  finer 
and  nearly  obliterated  at  apex.  Body  beneath  darker 
than  above,  sparsely  finely  punctulate.  Legs  pale. 
Length,   .06  inch;     1.5  mm. 

Camp  Grant,  Arizona;   San  Jose  del  Cabo. 

The  species  of  Tomarus  are  not  numerous  and  may  be 
distinguished  in  the  following  manner: 
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Elytra  voaniely  puuotate,  pabeeceuoe  coarse. 

U&rgia  of  tho»i  oontinnons;  each  elytron  vith  a  small  pioeons  spot  ftt 

ceuter.  MngnolHi. 

Uugio  of  thorax  irregnlaT;  each  elytron  with  a  piceona  JDOomplete  twnd 

kt  middle,  a  piceoDB  area  near  the  apex.  hirttltut- 

Elytra  flnely  punctate  or  nearly  imooth;  pubescence  floe. 

Thorax  not  vider  in  front,  anterior  angles  obtnse;  elytrol  panotnrea 

distinct.  pvlchtllu*. 

Thorax  distinotly  wider  in  front,  anterior  angles  Iruooate;  elytral  pnnc- 
tnation  almoat  entirely  obliteratedi  testaceoaB,  each  elytron  with  a 
traasveme  piceoua  spot  at  middle  of  the  side  margin.  aculut. 

Specimens  of  pulchellus  have  been  collected  in  Arizona 
and  at  Los  Angeles  (Coquillett). 

SCIRTES    HUMERALIS    n.   Sp.     . 

Oval,  slightly  oblong,  piceous,  moderately  shining, 
head  and  thorax  rufescent,  a  reddish  band  along  the  side 
margin  from  the  humerus  one-third  to  apex,  each  elytron 
with  an  indefinite  paler  area  at  apex,  surface  sparsely 
fulvo-pubescent.  Antennse  testaceous,  gradually  darker 
to  tip.  Head  rufescent,  sparsely  punctate,  occipital  re- 
gion narrowly  piceous.  Thorax  sparsely  punctate.  Scu- 
tellum  rufescent,  piceous  at  middle,  punctate.  Elytra 
slightly  more  coarsely  punctate  than  the  thorax.  Body 
beneath  piceous;  metapectus  smooth;  abdomen  moder- 
ately closely  punctulate.  Legs  rufo-testaceous,  the  fem- 
ora darker.     Length,  .12  inch;   3  mm. 

This  species  is  more  oblong  and  convex  than  the  others 
of  our  fauna.  It  is  most  nearly  related  to  orbiculatus  by 
the  presence  of  a  distinct  infra-orbital  ridge. 

One  specimen.     San  Jose  del  Cabo. 

Malthodes  lucanus  n.  sp. 

Slender,  piceous.  thorax  yellow.  Antennce  slender 
longer  than  the  body,  joints  two  and  three  equal,  each  a 
little  shorter  than  the  fourth.  Head  shining  with  few 
punctures.     Thorax    broader    than    long,   disc    irregular 
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with  few  scattered  punctures.  Elytra  as  long  as  the 
body,  scabrous,  sparsely  pubescent.  Length,  .10  inch; 
2.5  mm. 

Male.  Last  ventral  large  parallel,  curved  upward, 
channeled  its  entire  length,  acutely  notched  at  tip.  Last 
dorsal  oval  without  processes.     PI.  xx,  fig.  2. 

Allied  most  closely  to  ctirvatus  Lee,  but  differs  in  the 
male  characters,  its  color  and  by  the  shorter  third  joint  of 
the  antennae. 

One  specimen.     San  Jos6  del  Cabo. 

Mastinocerus  opaculus  n.  sp. 

Slender,  luteous  yellow,  abdomen  piceous  the  last  two 
segments  yellow,  surface  very  sparsely  pubescent.  Head 
scabro-punctate,  but  indistinctly.  Thorax  similar  in  form 
to  that  of  texanus  but  less  arcuately  produced  at  apex, 
surface  opaque  very  finely  granular,  with  sparsely  placed 
indistinct  punctures.  Elytra  opaque,  thel  disc  very  flat, 
surface  minutely  scabrous.  Venter  shining,  sparsely 
punctate  and  pubescent.     Length,  .18  inch;  4.5  mm. 

Closely  resembles  fexanus  but  is  much  smaller,  the 
dorsum  more  flat  and  the  surface  opaque  without  very 
decided  sculpture. 

Arizona,  southern,  but  locality  unknown. 

Mr.  Gorham  (Biol.  Cent.  Am.,  iii,  pt.  2,  p.  106)  seems 
to  have  the  opinion  that  our  species  are  not  congeneric 
with  the  Chilian  form  described  by  Solier.  The  antennae 
of  the  latter  are  said  to  have  the  eleventh  joint  biramose. 
While  it  is  possible  that  such  a  character  may  be  found, 
all  instances  heretofore  mentioned  have  been  found  erro- 
neous on  second  examination.  Mr.  Gorham  admits  that 
Cenophengus  is  related  to  Mastinocerus,  because  the  sec- 
ond and  third  joints  of  the  antennae  are  short  and  without 
rami.  This  is  equally  true  of  both  the  Mastinocerus  of 
our  fauna. 

2d  Su.,  Vol.  V.  (  16  )  July  19,  1896. 
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The  most  remarkable  opinion  of  Mr.  Gorham  is  the 
placing  of  these  genera  together  with  Pterotus  (which  he 
does  not  know)  in  the  Lymexylonidse.  To  carry  the 
idea  to  its  legitimate  extent,  Phengodes,  Zarhipis  and 
Tytthonyx  must  also  take  the  same  course. 

TELEGEUSIS    n.  g. 

Facies  of  a  Malthinus,  slender  depressed.  Head  oval, 
abruptly  prolonged  in  front  of  the  eye  in  a  short  muzzle, 
the  clypeal  region  abruptly  deflexed  but  not  distinctly 
separated  from  the  front,  behind  the  eyes  the  head  is 
feebly  arcuately  narrowed.  Eyes  prominent,  finely 
granulated,  distant  from  the  thorax.  Antenna;  in  front 
of  the  eyes  inserted  in  the  angle  of  the  muzzle  formed 
by  the  deflexed  clypeus,  eleven  jointed  (female) 
first  joint  stout,  conical,  longer  than  the  next  two 
together,  second  joint  short,  stout,  shorter  than  the 
third,  fourth  longer  than  third,  five  to  ten  very  slightly 
shorter,  eleventh  longer  and  fusiform.  Labrum  short  and 
broitd,  anterior  edge  bisinuate.  Mandibles  falciform  but 
not  prominent,  acute  at  tip.  Mentum  small,  pentagonal. 
Labial  palpi  three,  maxillary  palpi  four-jointed,  the  basal 
joints  in  each  case  very  small,  the  terminal  joint  spathuli- 
form  and  nearly  as  long  as  half  the  entire  body.  Thorax 
quadrate,  slightly  narrower  at  base,  Scutellum  longer 
than  wide,  parallel-sided,  truncate  at  apex,  longitudinally 
impressed.  Elytra  about  half  the  length  of  the  abdomen, 
dehiscent  at  their  apical  half,  without  distinct  epipleurK. 
Anterior  and  middle  coxte  conical,  prominent  and  contig- 
uous, the  mesocoxa;  at  apex  only,  the  anterior  with  large 
trochantin.  Abdomen  fiat,  composed  of  eight  segments, 
the  first  very  short  and  lateral,  the  joints  2-7  nearly  equal 
in  length,  eighth  elongate  oval,  narrower.  Legs  moder- 
ate, femora  not  stout,  tibiiu  slender  with  distinct  spurs, 
^^ind  tarsi  longer  than  half  the  tibire,  slender,  first  joint  as 
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long  as  the   next  two,  fourth  scarcely  bilobed.     Claws 
simple.     Body  with  well  developed  under- wings. 

Telegeusis  debilis  n.  sp. 

Form  slender,  resembling  Mathinus,  testaceo-piceous, 
moderately  shining,  sparsely  clothed  with  short  semi-erect 
yellowish  hairs.  Head  sparsely  indistinctly  punctate. 
Thorax  quadrate  with  obtuse  angles,  apex  truncate,  base 
arcuate,  sides  sUghtly  sinuate  at  middle,  disc  feebly  con- 
vex with  scarcely  evident  sparse  punctuation,  in  each  an 
gle  a  distinct  depression.  Elytra  half  the  length  of  abdo- 
men, broader  at  base  than  the  thorax,  humeri  rounded, 
surface  sparsely  punctate  becoming  gradually  granulate 
and  at  apex  densely  granulate.  Abdomen  above  sparsely 
punctate,  the  three  basal  segments  almost  entirely  smooth, 
beneath  more  closely  punctate.  Legs  and  coxae  yellow- 
ish.    Length,  .22  inch;   5.5  mm.     PI.  xx,  fig.  i. 

In  this  genus  we  doubtless  have  our  first  representative 
of  the  tribe  Drilini.  It  is,  however,  remarkable  in  the 
length  of  the  terminal  joint  of  the  palpi,  nothing  at  all  ap- 
proaching It  is  known  to  me  in  the  entire  order  of  Cole- 
optera.  The  insect  seems  most  nearly  allied  to  Drilus, 
but  in  the  absence  of  the  male  nothing  positive  can  be  as- 
serted. 

Sierra  San  Lazaro. 

Attalus  setosus  Horn,  Proc.  Cal.  Acad.  Sci.,  iv,  p. 
381. 

This  species  was  described  from  an  unusually  pale 
colored  specimen.  Others  recently  received  show  that 
the  color  may  be  entirely  piceous,  faintly  bronzed.  Others 
have  simply  a  pale  humeral  spot,  which  extends  and  widens, 
covering  nearly  the  entire  elytral  surface,  except  narrow 
sutural  and  marginal  piceous  stripes.  It  is  easily  known, 
however,  in  all  its  varieties  by  the  short  erect  seta?. 
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In  addition  to  San  Jos^  del  Cabo,  it  occurs  at  MiraBores. 
Sierra  El  Chinche,  Santo  Domingo  del  Taste  and  Sierra 
San  Lazaro. 

0CH01>,«US    PBNINSULARIS  n,   Sp. 

Oval,  slightly  oblong,  fulvo-testaceous,  sparsely  clothed 
with  short  fulvous  hair.  Antennie,  except  the  first  two 
points,  piceous.  Head  very  coarsely  punctate,  occiput 
slightly  piceous,  clypeus  ovat  at  middle,  slightly  sinuate 
each  side,  the  margin  narrowly  reflexed,  front  not  tuber- 
culate.  Thorax  fully  twice  as  wide  as  long,  disc  convex, 
not  closely  granulate,  a  vague  median  depression  posteri- 
orly. Elytra  about  one-fourth  longer  than  broad,  the 
stria;  feebly  impressed,  moderately  coarsely  and  closely 
punctate,  intervals  flat,  very  irregularly  iiseriately  punc- 
tate.    Length,  .16-. 22  inch.;   4-5.5  mm. 

The  mentum  is  a  little  longer  than  wide,  deeply  im- 
pressed its  whole  length  and  emarginate  in  front. 

In  the  si.\  specimens  examined,  in  which  both  sexes  are 
undoubtedly  represented,  I  find  no  armature  either  of  the 
femora  or  tibije.  The  male  hind  tibiie  are,  however, 
somewhat  shorter  and  more  hairy.  This  species  is  most 
closely  related  to  biarmalus,  and  more  especially  the 
female,  which  has  not  the  clypeal  tubercles  of  the  male. 
In  both  sexes  of  btarmalus  the  condyle  of  the  hind  femur 
forms  a  narrow  plate  along  the  posterior  edge,  terminating 
in  a  small  tooth,  one-third  from  the  knee.  No  such 
Structure  exists  in  this  species. 

Sierra  San  Lazaro  and  Sierra  El  Taste. 

OcHOD^US    CALIFORNICUS  n.   Sp. 

Broadly  oval,  piceous  black,  elytra  dull  brown,  paler 
near  the  humeri.  Head  moderately  closely  punctate, 
without  tubercles  or  ridges,  clypeus  arcuate,  the  margin 
not  reflexed.     Thorax  twice  as  wide  as  long,  moderately 
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densely  tuberculate,a  vague  median  impression  posterior- 
ly. Elytra  vaguely  striate,  punctures  of  striae  coarse  but 
not  close,  intervals  flat,  more  closely  and  finely  granulate 
than  the  thorax.     Length,  .18  inch.;   4.5  mm. 

Mentum  broader  than  long,  deeply  concave,  the  apex 
emarginate. 

The  unique  before  me  is  a  female,  and  shows  no  arma- 
ture of  the  legs. 

This  species,  by  the  form  of  mentum  and  simple 
clypeus,  is  not  especially  related  to  any  in  our  fauna.  In 
its  color  it  is  unique,  and  might  be  mistaken  for  an  On- 
thophagus. 

Pomona,  Cal.,  from  H.  C.  Fall. 

OCHODiEUS    FRONTALIS  LeC. 

This  occurs  in  Coahuila,  Mex.  It  evidently  escaped 
Mr.  Bates'  observation,  unless  O — 4  (Lamellic.  p.  107) 

IS    It. 

Rhopalophora  bicincta  n.  sp. 

Black,  rather  dull,  elytra  with  a  basal  and  a  post-median 
slightly  arcuate  narrow  band  of  silvery  white  pubescence. 
Head  closely  punctate,  occiput  between  the  eyes 
smoother.  Antennae  (female)  yellow,  not  longer  than 
the  body,  joints  5-10,  gradually  shorter,  11  slightly 
longer  than  10,  joints  8—10  slightly  serrate.  Thorax  as 
in  /?.  longipes^  sparsely  punctate,  more  closely  on  the 
flanks,  surface  alutaceous,  beneath  more  shining,  slightly 
transversely  wrinkled  and  sparsely  punctate.  Elytra 
parallel,  scarcely  wider  than  the  thorax,  apices  obtuse  3 
or  4  dentate,  surface  closely  cribrate  punctate.  Body 
beneath  black,  shining,  sparsely  punctate  and  with  sparse 
hairs,  but  with  denser  patches  of  silvery  white  pubescence 
at  the  sides  of  mesosternum,  the  hind  angles  of  meta- 
sternum  and  at  the  sides  of  the  first  ventral  segment  along 
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the  suture.  Legs  piceo-testaceoiis,  the  tibi^  paler,  the 
femora  at  base  darker.     Len^h  .20  inch, ;   5  mm. 

This  species  is  placed  temporarily  in  the  genus  from  its 
very  close  resemblance  in  all  the  more  important  struc- 
tural details,  although  the  antenna;  suggest  a  relationship 
with  the  Cleomenides,  as  defined  by  Lacordaire.  The 
antennie  are  not  setaceous  as  in  Rhopalophora,  but  rather 
filiform,  the  three  penultimate  joints  slightly  flattened  and 
Bubseviate, 

The  specimen  at  my  disposal  is  a  female  and  unique, 
from  which  the  useful  parts  of  the  mouth  have  disap- 
peared. The  ornamentation  of  the  elytra  is  not  in  line 
with  Rhopalophorus,  and  it  seems  very  probable  that  the 
discovery  of  the  male  will  show  the  necessity  for  suggest- 
ing a  new  generic  name. 

One  specimen.     San  Jose  del  Cabo. 

DyspnAGA  DEBiLis  n.  sp. 

Slender,  elongate,  pale  yellowish  testaceous,  abdo- 
men piceous.  Front  not  punctate,  neck  obsoletely  punc- 
tate. Thorax  a  little  wider  at  middle  than  long,  sides 
slightly  arcuate,  surface  dull,  not  distinctly  punctate, 
sparcely  pubescent.  Elytra  one-third  longer  than  the 
head  and  thorax,  extending  beyond  the  middle  of  the 
abdomen,  surface  shining,  slightly  wrinkled  and  vaguely 
bicostulate.  Abdomen  piceous,  the  last  ventral  segment 
yellow  at  apical  half.     Length,  .18  inch;   4.5  mm. 

The  single  specimen  has  the  last  ventral  deeply  trian- 
gularly incised.  This  is  thought  by  Dr.  LeConte  to  be 
a  female  character. 

San  Jos^  del  Cabo. 

The  species  of  Dysphaga  are  few  in  number  and  speci- 
mens are  always  rare.  They  may  be  separated  as  fol 
lows: 
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Head  and  thorax  piceoas  black. 
Thorax  distinctly  punctate;  elytra  not  costulate.  Unuipes, 

Thorax  smoother  bicallous  at  base.  Urvis. 

Head  and  thorax  reddish  yellow;  elytra  piceons  and  distinctly  bicostnlate. 

bicolor. 

Pale  yellowish  testaceous,  elytra  bicostulate.  debilis. 

Metacolaspis  n.  g. 

Head  oval,  not  deeply  inserted,  eyes  free,  entire,  not 
very  convex,  oval,  finely  granulated;  front  feebly  sculp- 
tured, clypeus  not  distinctly  separated,  labrum  short, 
transverse.  Last  joint  of  maxillary  palpi  slender,  atten- 
uate at  tip,  longer  than  the  preceding  joint.  Antennae 
slender,  three-fourths  the  length  of  body,  first  joint  thick- 
ened, second  one  shorter  than  the  third,  joints  3-11  grad- 
ually slightly  longer.  Prothorax  transverse,  the  front 
angles  not  dentiform,  hind  angles  very  obtuse,  lateral 
margin  entire.  Scutellum  oval  obtuse  at  apex.  Elytra 
very  irregularly  substriately  punctate.  Prosternum  be- 
tween the  coxae  twice  as  long  as  wide.  Legs  moderate 
in  length,  femora  slightly  fusiform,  the  tibiae  slender,  the 
four  posterior  feebly  emarginate  at  outer  angle  of  the 
tip.  Tarsi  moderate  in  length,  claws  deeply  bifid,  the  in- 
ner division  long  and  slender. 

The  insect  for  which  the  above  generic  name  is  pr6- 
posed  has  the  general  aspect  of  Colaspis  brunnea  except 
the  color.  It  is  certainly  allied  to  Metachroma  by  the 
structure  of  the  prothoracic  episterna,  the  bifid  claws  and 
the  emarginate  tibiae. 

From  Metachroma  it  differs  in  having  the  second  an- 
trnnal  joint  much  shorter  than  the  third.  The  other  two 
genera  are  from  Malacca  and  the  Philippine  Islands.  Pyro- 
pida  has  a  broad  prosternum  and  less  deeply  bifid  claws, 
Chrysopida  has  dentate  femora. 
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Metacolaspis  conspersa  n.  sp. 

Form  moderately  robust,  general  color  pale  yellowish- 
white,  antennae,  metapectus,  tibi^  and  tarsi  piceous;  ely- 
tra brown  with  numerous  yellowish-white  spots  usually 
small,  irregularly  placed,  surface  glabrous.  Head  smooth. 
Thorax  one-half  wider  than  long,  sides  feebly  arcuate, 
front  angles  distinct,  hind  angles  obtuse,  surface  polished 
with  numerous  moderately  coarse  punctures  at  the  sides. 
Scutellum  smooth.  Elytra  wider  at  base  than  the  thorax, 
about  one-third  longer  than  wide,  sides  feebly  arcjiate,  disc 
convex  with  closely  placed  deep  punctures,  substriately 
arranged  with  three  faintly  indicated  costs.  Body  beneath 
smooth,  sides  of  metapectus  finely  punctate  and  pubes- 
cent.    Length,  .16  inch;  4  mm. 

San  Jos^  del  Cabo. 

COLASPIS    MCESTA    U.   Sp, 

Form  robust,  piceous,  upper  surface  feebly  dark- 
bronzed,  moderately  shining.  Antenna  piceous,  the  basal 
five  joints  gradually  paler.  Head  punctate,  less  closely 
on  the  occiput.  Thorax  twice  as  wide  as  long,  narrower 
in  front,  sides  broadly  arcuate,  scarcely  undulate,  margin 
narrowly  reflexed,  disc  convex,  finely  punctate,  but  more 
coarsely  at  aides.  Elytra  very  little  wider  than  the  thorax, 
disc  vaguely  suhcostate  near  the  apex,  surface  moderately 
coarsely,  irregularly,  not  densely  punctate.  Body  be- 
neath very  sparsely  punctate.  Legs  piceous,  the  trojit  and 
middle  femora  and  all  the  coxa;  slightly  paler.  Length, 
.25  inch;   6.5  mm. 

Similar  in  form  to  Rhahdopterus  picipfs,  but  larger  and 
more  robust.  It  seems  most  nearly  related  in  our  fauna 
to  C.  iiiiirocyaiica,  and  like  that  species  has  the  proster- 
num  rather  wider  than  in  the  other  Colaspis. 

San  Jose  del  Cabo. 
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Blepharida  atripennis  n.  sp. 

Form  moderately  robust,  rufo-testaceous,  antennse, 
elytra,  tibiae  and  tarsi  piceous  black.  Basal  joint  of  an- 
tennae testaceous  in  front.  Head  smooth.  Thorax  fully 
twice  as  wide  as  long,  slightly  narrowed  in  front,  front 
angle  slightly  nodiform,  hind  angle  obtuse,  disc  convex, 
smooth,  sparsely  finely  punctate.  Scutellum  smooth,  rufo- 
testaceous.  Elytra  slightly  wider  than  the  thorax,  oval, 
one-third  longer  than  wide,  convex,  surface  dull,  very 
finely  alutaceous,  irregularly  geminately  striato-punctate, 
the  punctures  not  coarse  nor  close.  Body  beneath  sparsely 
punctate,  slightly  pubescent  on  abdomen  and  sides  of 
metapectus.     Length,  .22  inch;   5.5  mm. 

While  the  species  is  placed  in  Blepharida  as  a  matter  of 
expediency,  there  does  not  seem  to  be  any  valid  character 
for  its  separation  from  that  genus.  The  only  other  species 
at  present  in  hand  is  our  rhois,  which  differs  in  some 
characters  from  those  given  by  Chapuis.  The  elytral 
sculpture  differs  notably  from  that  of  rhois^  but  several 
Mexican  species  resemble  it  in  this  respect. 

San  Jose  del  Cabo. 

Crepidodera  PENrtsrsuLARis  n.  sp. 

Oval,  moderately  robust,  rufo-testaceous,  elytra  piceo- 
rufous  with  distinctly  aeneous  surface.  Head  smooth, 
antennas  darker  at  tip.  Thorax  twice  as  wide  as  long, 
slightly  narrowed  in  front,  anterior  angles  truncate,  hind 
angles  acute,  sides  moderately  arcuate,  disc  convex,  with 
few  coarse  irregularly  placed  punctures,  transverse  im- 
pression moderately  deep  and  with  punctures.  Elytra 
wider  at  base  than  the  thorax,  humeri  obtuse,  surface  with 
rows  of  coarse  and  deep  but  not  very  closely  placed 
punctures,  intervals  not  convex,  smooth.  Body  beneath 
smooth,  abdomen  indistinctly  punctate  and  alutaceous. 
Legs  paler.     Length,  .10  inch;    2.5  mm. 
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This  species  is  not  particularly  related  to  any  in  the 
Boreal  fauna,  but  is  Jjrobably  nearer  chiriqueiists,  although 
from  description  abundantly  distinct. 

One  specimen.     San  Jose  del  Cabo, 

LUPERODES    HISTRIO    n.  Sp. 

Form  oblong,  color  variable  above,  beneath  yellowish, 
metapectus  piceous,  Antennne  rather  longer  than  half 
the  body,  testaceous,  the  apex  and  front  edge  of  each 
joint  piceous.  Head  smooth,  blue  or  green,  the  front 
yellow.  Thorax  slightly  wider  than  long,  not  narrowed 
in  front,  sides  slightly  arcuate  anteriorly,  a  feeble  sinua- 
tion  posteriorly,  hind  angles  acute,  the  anterior  slightly 
nodiform,  disc  moderately  convex,  scarcely  perceptibly 
punctulate.  Elytra  wider  than  the  thorax,  twice  as  long 
as  wide,  sides  nearly  parallel,  disc  moderately  convex, 
sparsely  regularly,  finely  punctate.  Body  beneath  yel- 
low, sides  of  metapectus  piceous,  surface  sparsely  punc- 
tate with  short  hairs.  Femora  yellow,  with  upper  edge 
and  apex  piceous,  tibi^  and  tarsi  piceous.  Length,  .16- 
.22  inch;   4—5.5  mm. 

This  insect  is  very  variable  in  color. 

Typical  form:  Head  bicolored;  this  is  constant  in  all 
the  varieties.  Thorax  yellow.  Elytra  violet-blue  to  greerj, 
with  an  elongate  yellow  spot  from  base  to  middle,  narrow- 
ing behind,  an  oval  spot  near  the  apex. 

Variety:  Thorax  piceous  with  greenish  surface  lustre, 
the  borders  very  narrowly  pale.  Elytra  greenish,  a  haaal. 
elongate  oval  pale  spot. 

Variety:    Thora.v  entirely  yellow.     Elytra  almost  en — 
tirely  yellow,  with    a    very  narrow  greenish  Inargin  al^M 
around  and  along  the  suture. 

This  species  is  placed  in  Luperodes,  or  rather  the  ge^rn 
is  adopted  for  reasons  given  by  me  in  a  syno  -^^--^ 
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sis  of  Galerucini  of  Boreal  America  (Trans.  Am.  Ent. 
Soc.  1893,  p.  108).  It  is,  however,  quite  certain  that 
some  other  use  or  arrangement  of  characters  must  be 
adopted  for  the  genera  of  the  group  Luperites  as  defined 
by  Chapuis. 

Sierra  San  Lazaro,  Sierra  El  Chinche. 

SCELOLYPERUS    CYANELLUS    n.  Sp. 

Form  elongate,  piceous  black,  moderately  shining, 
elytra  violaceous,  blue  or  bluish-green.  Head  smooth. 
Thorax  quadrate,  very  little  longer  than  wide,  sides  very 
feebly  arcuate,  anterior  angles  slightly  nodiform,  hind 
angles  sharply  rectangular,  disc  moderately  convex, 
smooth.  Elytra  one-half  wider  than  the  thorax,  twice  as 
wide  as  long,  disc  moderately  convex,  sparsely  punctulate. 
Body  beneath  piceous  or  blue-black,  sparsely  punctulate 
and  pubescent.  Legs  black,  femora  bluish,  alutaceous, 
the  anterior  and  middle  coxae  and  all  the  trochanters  yel- 
low.    Length,  .12-.  16  inch;    3-4  mm. 

The  males  have  the  posterior  tibiae  straight.  Variations 
occur  which  seem  to  be  merely  due  to  immaturity  —  the 
antennae  may  be  brownish-yellow  and  the  under  side  of 
prothorax,  tibiae  and  tarsi  yellowish-testaceous. 

This  species  1  esembles  a  diminutive  form  of  that  variety 
of  mactilicollis  with  black  thorax. 

El  Taste  and  San  Jos^  del  Cabo. 

Triphalus  cribricollis  n.  sp. 

Piceous  black,  feebly  shining.  Head  moderately 
coarsely  and  closely  punctate  with  a  slight  tendency  to 
become  strigose;  mandibles  more  densely  and  finely 
punctate.  Thorax  quadrate,  slightly  broader  than  long 
and  slightly  narrower  in  front,  sides  very  slightly  arcuate, 
base  arcuate,  disc  convex  coarsely  and  closely  punctate, 
each  puncture  (as  on  the  head)  bearing  a  short  yellow 
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hair.  Elytra  regularly  oval,  broadest  at  middle,  one-half 
longer  than  wide,  base  not  wider  than  base  of  thorax,  disc 
convex  with  the  strite  of  coarse  punctures  not  closely 
placed,  intervals  slightly  convex  and  with  two  series  of 
finer  punctures  irregularly  placed  each  bearing  a  short 
yellow  hair.  Body  beneath  more  shining  than  above, 
coarsely  but  not  closely  punctate.  Length,  .22  inch; 
5.5  mm. 

Similar  in  form  to  ferforatus,  but  with  the  strife  of  the 
elytra  more  closely  and  the  thorax  more  densely  punc- 
tured. The  finer  punctures  of  the  intervals  in  perforatus 
are  scarcely  evident  and  the  hairs  very  short. 

One  specimen.     Miraflores. 

Cerenopus  ANGUSTATi;s  Horn.  Proc-  Cal.  Acad.  Sci. 
J894,  p.  426. 

A  recent  invoice  with  a  dozen  specimens  shows  that 
my  description  of  the  female  was  erroneous.  The  female 
at  hand  was  merely  a  feeble  specimen  of  concoior. 

The  female  of  anguslalus  has  the  clypeus  very  differ- 
ent from  the  male,  which  may  be  described  as  truncate 
with  an  abrupt  median  notch  either  oval  or  subtriangular. 
In  the  female  there  is  a  deep  sinuation  each  side  of  the 
notch  and  the  angles  are  obtusely  produced  so  that  the 
front  has  somewhat  a  quadridentate  appearance.  The 
posterior  femora  have  on  the  inner  side  of  the  lower  edge 
a  series  of  well  marked  tubercles.     PI.  xx,  figs.  4,  5. 

In  addition  to  the  locality  at  San  Jos^  del  Cabo  it  also 
occurs  at  Pescadero,  Santo  Domingo  del  Taste,  Sierra 
El  Chinche.  San  Lazaro  and  Miraflores. 

Macrobasis   languida  n.  sp. 

Form  slender,  general  color  pale  luteous  clothed  wi^^J 
slightly  paler  pubescence,  antennic  and  tarsi  black.  Tlv^^"^ 
rax  longer  than  wide,  a  feebly  impressed    median    lim^ 
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Tarsi  black  with  a  ring  of  whitish  pubescence  at  the  base 
of  each  joint.     Length,  .40  inch;    10  mm. 

Male,  Antennse  setaceous  the  first  joint  as  long  as  the 
next  two,  not  sinuate  at  apex,  second  three-fourths  as  long 
and  equal  to  the  next  three  joints  together.  Anterior 
tibiae  with  two  terminal  spurs,  the  first  joint  of  tarsi  longer 
than  the  second.     Last  ventral  segment  incised. 

This  species  resembles  linearis  very  closely  and  it  is 
probable  that  the  females  will  be  difficult  to  separate. 

San  Jos6  del  Cabo. 

At  the  time  of  my  study  of  Macrobasis  (Proc.  Amer. 
Philos.  Soc.  1873)  the  male  of  linearis  was  unknown. 
The  following  are  the  sexual  characters  which  will  sepa- 
rate it  from  languida: 

M.  linearis  $  Lee.  Antennae  setaceous,  the  first  joint 
as  long  as  the  next  five  not  sinuate  at  tip,  second  joint 
scarcely  a  third  of  the  first.  Anterior  tibiae  with  a  single 
spur,  first  joint  of  tarsi  much  shorter  than  the  second  and 
strongly  compressed  at  base. 

Otidocephalus  alternatus  n.  sp. 

Form  of  viltalus,  piceous  black,  shining,  clothed  with 
recumbent  and  not  dense  gray  hairs  the  alternate  inter- 
vals of  the  elytra  naked,  without  erect  setae.  Rostrum 
smooth  in  front,  not  carinate,  punctate  at  the  sides.  Tho- 
rax elongate  oval,  one-half  longer  than  wide,  equally  nar- 
rowed at  apex  and  base,  regularly  convex,  coarsely  not 
closely  punctate.  Scutellum  densely  clothed  with  white 
pubescence.  Elytra  elongate  oval,  widest  at  middle,  hu- 
meri well  marked.  Punctures  in  striae  rather  coarse  and 
closely  placed,  intervals  slightly  convex,  intervals  2—4— 
6-8  moderately  densely  pubescent,  the  others  sparsely 
biseriately  punctate,  each  puncture  with  a  hair.  Body 
beneath  sparsely  hairy,  a  denser  line  at  the  sides  of  meso- 
and  metapectus.     Legs  brownish,  sparsely  punctate  and 
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hairy.  The  femora  with  a  small  tooth.  Length,  sine 
rost,,  .18  inch  ;    4,5  mm. 

Related  to  vitttitus  and  with  similar  vestiture  but  less 
dense,  the  hairs  are  simple  and  not  tufted.  It  differs  also 
in  the  absence  of  smooth  thoracic  line  and  is  without  erect 
seta?. 

One  specimen.     La  Paz. 

Otidocephalus  sparsus  n.  sp. 

Form  of  serobicollis,  piceous  black  shining,  surface 
clothed  with  tufted  pubescence  not  closely  placed,  thorax 
and  elytra  with  erect  white  hairs.  Rostrum  coarsely  punc- 
tate, smooth  at  middle  in  front.  Thorax  slightly  oval, 
equally  narrowed  at  apex  and  base,  one-half  longer  than 
wide,  sides  feebly  arcuate,  disc  convex,  very  coarsely  and 
deeply,  moderately  closely  punctate,  tufted  hairs  not  closely 
placed,  erect  hairs  directed  toward  the  front.  Elytra 
oblong  oval,  widest  slightly  behind  the  middle,  humeri 
distinct,  surface  with  stria;  of  moderately  coarse  punc- 
tures, not  deep  nor  closely  placed,  intervals  flat  sparsely 
punctate.  Body  beneath  sparsely  clothed  with  tufted 
hairs  and  erect  set;e.  Legs  piceous,  tarsi  pale.  Femora 
with  small  tooth.  Claws  with  broad  rectangular  tooth  at 
base.     Length,  .18  inch;   45   mm. 

This  species  does  not  particularly  resemble  any  in  our 
fauna;   it  has  vestiture  similar  to  Ulkei,  but  less  dense. 

One  specimen  in  my  cabinet,  probably  from  the  Cape 
Region. 

Otidocephalus  carinicollis,  n.  sp. 

Form  of  scrobicollis,  piceous  black,  surface  very  dark^;;^ 
bronze,  shining,  clothed  with  grayish  pubescence  witH--^^ 
smooth  spaces,  the  intervals  with  semi-erect  black  setajs-^^ 
Rostrum  vaguely  bisulcate  each  side.  Thorax  elongafc-  ^^ 
oval,  one-third  longer  than  wide,  widest  slightly  in  fro  ~ 
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of  middle,  base  and  apex  equal,  disc  convex,  very  coarsely 
deeply  and  moderately  closely  punctate,  the  median  line 
carinate  from  base  two-thirds  to  apex.  Elytra  oval,  widest 
slightly  behind  the  middle,  humeri  distinct,  disc  with  dis- 
dinctly  impressed  striae  having  coarse,  deeply  impressed 
and  rather  closely  placed  punctures,  intervals  flat.  Body 
beneath  clothed  with  much  finer  pubescence  than  the  up- 
per surface.  Tibiae  and  the  femora  at  base  rufescent. 
Femora  with  a  small  tooth.  Claws  with  quadrangular 
tooth  at  base.     Length,  .21  inch;   5.25  mm. 

This  species  viewed  in  profile  is  more  convex  than  any 
of  our  hairy  species,  resembling  in  this  respect  Chevrolaii. 
The  vestiture  of  the  upper  surface  is  rather  formed  of  very 
large  narrow  scales  than  simple  hairs.  They  are  however 
not  at  all  tufted  as  in  sparsus  or  Ulkei.  The  carinate 
thorax  will  at  once  separate  it  from  any  of  our  species. 

Occurs  in  Texas.  One  specimen  was  given  me  by 
Dr.  Dohrn  as  from  California,  but  I  believe  the  locality 
erroneous. 

In  the  Annals  of  the  N.  Y.  Acad.  Sc,  1892,  Capt. 
Casey  reviews  the  species  of  Otidocephalus  describing 
several  new  ones.  O,  nivosus  from  intermediate  speci- 
mens from  Utah  does  not  seem  specifically  separable  from 
vittatiis, 

O,  cavirostris  should  be  compared  with  Poeyi,  the  in- 
flated and  excavated  beak  on  which  so  much  stress  is 
laid  is  purely  a  sexual  character.  (See  Lac.  Genera,  vi, 
p.  569,  note,  also  Schoenh.  Curcul.  vii,  2,  p.  208.  Neither 
author,  however,  recognizes  that  it  is  a  male  character.) 

O,  perfo7'atus  Horn,  has  been  separated  as  a  distinct 
genus,  Oopterinus,  based  on  the  absence  of  scutellum. 
The  genus  is  not  valid,  as  a  distinct  scutellum  exists  al- 
though less  evident  than  in  the  species  with  distinct  hu- 
meri. 
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COHTURUS    SOBRINUS  O.  Sp. 

Piceous,  elytra,  legs  and  beak  castaneous.  Rostrum 
and  sides  of  heiid  with  broad  white  scales,  eyes  contigu- 
ous on  the  front.  Thorax  a  little  broader  at  base  than 
long,  slightly  narrower  in  front,  feebly  constricted  at  apex, 
sides  feebly  arcuate,  disc  slightly  convex,  coarsely,  deeply 
and  closely  punctate,  at  sides  with  broad  white  scales,  at 
middle  a  short  line  from  the  base  with  narrower  scales. 
Elytra  deeply  striate  with  elongate  punctures,  intervals 
subcostiform  and  imbricately  sculptured,  color  castaneous 
ornapiented  with  short  lines  of  white  scales  on  the  in- 
tervals forming  in  a  general  way  a  basal  band,  a  humeral 
lunule  extending  inward  at  middle,  a  white  area  on  the 
suture  nearthe  apex,  anotherat  sides  near  apex,  the  scales 
otherwise  are  brownish.  Body  beneath  and  legs  densely 
clothed  with  white  scales,  broad  on  the  body,  narrow  on 
the  legs.    Length,  .08  inch;  2  mm. 

Closely  related  to  minulus  in  color,  form  and  markings, 
but  it  is  readily  known  by  the  form  of  elytral  intervals. 
In  minutus  the  intervals  are  flat  and  decidedly  wider  than 
the  striae,  the  intervals  of  sobrinns  are  subcostiform  and 
narrower  than  the  strife.  The  antennSe  are  similar  in  that 
the  second  joint  of  the  funicte  is  scarcely  visibly  longer 
than  the  third. 

La  Paz,  Sierra  San  Lazaro,  Sierra  El  Taste. 


ect:^ 


Zascelis  oblonga  n.  sp. 

Oblong,  form  of  irrorala,  dark  brown,  dull,  sparsely 
clothed  with  dull  white,  slim,  erect  hairs,  with  more  erecl 
short  black  seta?  intermixed.  Rostrum  very  coarsel]^^,^^ 
cribrate,  at  base  slightly  expanded,  forming  al^  over  th-  "^ 
aerobes.  Head  coarsely  and  deeply  perforate  punctat^^^  "" 
Thorax  a  little  wider  at  base  than  long,  sides  obliqufc^-^^l^^ 
convergent  at  apical  third,  posteriorly  parallel,  disc  mc — J^^^ 
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erately  coarsely,  deeply  and  closely  punctate,  with  faintly 
indicated  median  carina.  Elytra  wider  at  base  than  the 
thorax,  disc  not  depressed,  striae  with  deep  quadrate  punc- 
tures, intervals  flat,  the  third  and  fifth  finely  carinate, 
rather  roughly  punctate.  Body  beneath  coarsely,  closely 
and  equally  punctate.  Femora  not  toothed,  tibiae  serrate. 
Length,  .18— .22  inch.;   4.5-5.5  mm. 

Allied  in  its  vestiture  to  serripes,  but  in  form  to  irrorata. 
Is  much  less  robust  and  with  less  coarsely  toothed  tibiae 
than  the  first,  and  differs  from  the  second  in  vestiture  and 
the  absence  of  femoral  tooth. 

Two  specimens.     Arizona,  Sierra  San  Lazaro. 

CONOTRACHELUS    LUC  ANUS  n.  Sp. 

Oblong  oval,  similar  in  form  to  naso^  piceous,  dull,  elytra 
marmorate  with  brownish  and  dirty  white  hairs,  the  latter 
more  evident  at  the  sides  and  with  four  more  conspicuous 
white  spots  at  the  base  of  the  third  and  sixth  intervals. 
Antennae  rufescent,  inserted  less  than  a  third  from  the  tip 
of  the  rostrum,  which  is  rather  deeply  trisulcate  on  each 
side,  the  sulci  coarsely  punctured,  surface  glabrous,  a  few 
hairs  near  the  base.  Head  densely  punctate,  with  ful- 
vous hairs.  Thorax  quadrate,  a  little  wider  than  long, 
abruptly  constricted  in  front,  sides  feebly  arcuate,  disc 
convex,  very  coarsely  cribrate,  with  a  median  carina  from 
apex,  not  quite  reaching  the  base,  surface  with  sparse 
erect  hairs.  Elytra  more  than  half  wider  at  base  than 
the  thorax,  humeri  not  acute,  disc  with*  striae  of  quadrate 
punctures  not  densely  placed,  the  intervals  3-5-7-9 
finely  carinate,  and  with>A  row  of  short  erect  hairs.  Body 
beneath  very  coarsely  and  deeply  punctate.  Mesoster- 
num  protuberant.  Femora  unidentate,  claws  divergent 
and  acutely  toothed.     Length,  .20  inch.;    5  mm. 

This    species    belongs   to    the   group    defined    by  Dr. 

2d  Skb.,  Vol.  V.  ( 17  ]  July  19,  1896 
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LeConte  as  i — B  (Rhynchophora,  p.  239).  and  by  the 
moderate  length  of  beak,  which  is  strongly  striate,  and 
by  the  protuberant  mesosternum,  is  allied  to  posticaius. 
It  resembles  the  latter  species  in  the  vestiture,  and  differs 
especially  in  the  very  coarse  sculpture  of  the  thorax, 
which  approaches  that  of  cribricolUs. 
One  specimen.     San  Jose  del  Cabo. 

CONOTRACHELUS    ECHINATUS    n.  Sp. 

Form  of  erinacetis,  piceous,  clothed  with  luteous  and 
dark  brown  scales,  indiscriminately  intermixed  on  the 
thorax,  on  the  elytra  at  declivity  an  indefinite  band  of  the 
paler  color,  on  the  intervals  are  moderately  long  black 
hairs,  in  the  punctures  of  the  stnse  a  slender  pale  hair. 
Beak  longer  than  head  and  thorax,  sulcate  at  the  sides, 
in  front  rather  densely  scaly  and  with  erect  hairs,  antenna; 
inserted  close  to  the  tip.  Thorax  wider  than  long,  not 
greatly  constricted  in  front,  sides  feebly  arcuate,  disc  con- 
vex, coarsely,  deeply  and  not  closely  punctate.  Elytra 
nearly  twice  as  wide  at  base  as  the  thorax,  one-third  longer 
than  wide,  humeri  prominent  but  not  dentiform,  disc  striate, 
stria;  punctate,  intervals  flat.  Abdomen  coarsely  and 
deeply  punctate.  Legs  piceous,  tibi;e  and  tarsi  paler, 
densely  scaly  and  with  whitish  hairs.  Femora  not  toothed. 
Claws  cleft.     Length,  ,10  inch;    2,5  mm. 

This  species  belongs  to  a  small  group  containing  but 
two  species,  characterized  by  the  cleft  claws  and  the 
presence  of  erect  seta;  on  the  intervals.  It  differs  from 
either  of  the  two  at  present  known  by  the  style  of  vesti- 
ture, the  longer  erect  hairs  and  the  entire  absence  of 
femoral  tooth.  As  is  usual  with  species  of  bicolored 
scales  the  surface  is  variegated  in  color  and  not  purely 
piceous. 

Two  specimens.     Southern  Arizona. 
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EXPLANATION  OF  PLATE  XX. 

Fig.   1.    Telegeusis  debilis  Horrid  greatly  enlarged. 

Fig.  2.  Bialthodes  Inoanns  Horrid  terminal  ventral  segments  of  male,  nn- 
derneath  view. 

Fig.  3.  Malthodes  Incanus  Horn^  terminal  ventral  segments  of  male,  lat- 
eral view. 

Fig.  4.    Head  of  male  Oerenopus  angustatus  Horn. 

fHg.   5.    Head  of  female  of  same. 

Fig.  6.     Anisotoma  valida  Horn,  hind  leg  of  male. 

Fig.   7.     Anisotoma  Merkeliana  Homy  hind  leg  of  male. 

Fig.   8.     Zalobins  spinioollis  Lee. 

Fig.   9.    Zalobins  serricoUis  Lee, 

Fig.  10.     Asemobius  caslatus  Horn. 


THIRD  BEPOST  OB  SOME  MEZICAH  HTMEVOPTERA, 
PRIHCIPALLT  FROM  LOWER  CAUFORRIA. 

BY    WII.1,1AM    J.     FOX. 

[  With  Plate  nu  J 

The  present  paper  is  based  on  collections  made  in  the 
fall  of  1894,  by  Messrs.  Eisen  and  Vaslit.  By  far  the 
greater  portion  was  gathered  at  San  Jos^  del  Cabo 
in  September,  and  contains  a  number  of  species  not 
mentioned  in  my  former  paper.  The  remainder,  from 
the  vicinity  of  Tepic,  in  the  Territory  of  Tepic,  on  the 
Pacific  Coast  of  Mexico,  is  of  interest  as  it  demonstrates 
the  difference  of  the  fauna  of  the  main  land  from  that 
of  the  peninsula,  as  the  species  are  in  nearly  every  case 
different  from  those  of  the  latter  region.  The  ants  and 
parasitic  hymenoptera  are  not  included  herein,  but  will 
form  the  subjects  of  other  papers  by  Messrs.  Pergaode 
and  Ashmead  respectively- 

CHRYSiDlDiC. 

Chrysis  selenia  Costa.  Numerous  specimens.  San 
Jos^  del  Cabo. 

HUTILLlDiE. 

MuTiLLA  ORNATiVBNTRis  Cress.  San  Jos^  del  Cabo. 
One  specimen.  Apparently  a  widely  distributed  species, 
as  I  have  seen  specimens  from  the  eastern  United  States 
and  Canada. 

Sph^rophthalma  Nortoni  B1.  Tepic.  Two  speci- 
mens, differing  from  the  type  in  having  the  orange  spots 
on  anterior  portion  of  second  dorsal  abdominal  segment 
connected  with  the  orange  on  posterior  portion;  other- 
wise the  same,  but  a  little  larger. 

Sph^kopiithalma  Sackenii  Cress.  San  Jose  del 
Cabo.  Five  S  specimens,  varying  from  9-15  mm.  in 
length. 
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Sph^rophthalma  magna  Cress.  San  Josi  del  Cabo. 
Thirteen  specimens. 

SpHy^ROPHTHALMA  GLORiosA  Sauss.  San  Jos^  del 
Cabo.  Fifteen  specimens.  The  ground  color  of  this 
species  varies  considerably  ;  usually  entirely  red,  yet 
forms  occur  with  it  entirely  black,  but  forms  intermediate 
are  commoner.  The  color  of  the  unusually  long,  white 
pubescence  with  which  the  species  is  clothed  is  invariable. 
The  size  varies  from  8-17  mm. 

Sph^rophthalma  xalapa  B1.  San  Jos^  del  Cabo. 
One  specimen. 

SCOLIID^. 

Myzine  hamata  Say.  Three  females.  San  Jos6  del 
Cabo  and  Tepic.  The  markings  of  the  abdomen  show 
considerably  variation  in  this  species.  The  form  occur-: 
ing  in  the  eastern  United  States  usually  has  the  third  and 
fourth  dorsal  segments,  in  the  9  ,  banded  with  yellow;  in 
the  two  specimens  from  San  Jos6  these  bands  are  inter- 
rupted medially,  but  are  more  prolonged  than  the  lateral 
spots  on  the  other  segments ;  in  the  Tepic  specimen  the 
third  segment  only  is  banded. 

Myzine  hyalina  Cress.    One  3  .  San  Jos6  del  Cabo. 

Myzine  sexcincta  Fabr.  What  I  take  to  be  a  variety 
of  this  species  is  represented  in  the  collection  by  a  single 
?  from  Tepic.  Dorsal  abdominal  segments  1-4  are  each 
marked  by  a  broad  yellow  band;  the  coxae,  trochanters 
and  basal  two-thirds  of  the  femora  black;  flagellum 
blackish.  I  considered  this  specimen  at  first  as  repre- 
senting a  new  species,  but  the  absence  of  substantial 
structural  characters  together  with  the  fact  that  forms, 
more  or  less  intermediate  with  the  typical  one,  occur  in 
the  United  States,  led  me  to  consider  it  but  a  variety. 
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Enovcystis'  gen.  nov. 

Plate  xxi,  fig.  i,  female;  fig.  2,  head  from  front;  fig. 
3,  abdomen  of  S  ;  fig.  4,  hind  leg  of  $  ;  fig.  5,  fore  leg 
of  same. 

Form  elongate,  slender  in  both  sexes.  Eyes  tolerably 
large,  reaching  the  base  of  mandibles,  not  emarginate  in 
either  sex.  Mandibles  armed  internally  with  a  strong 
tooth  between  middle  and  apex.  Ocelli  distinct.  Insertions 
of  antennse  protected  by  a  prominent  lobe,  the  distance 
between  the  insertions  less  than  that  between  them  and 
the  eye  margin.  Antennie  rather  long  and  slender,  taper- 
ing to  apex,  in  length  about  equal  to  the  thorax,  joints 
long  and  easily  distinguished,  12  in  $  ,  13  in  j  .  Max- 
illary palpi  5-,  labial  palpi  ^-Jointed,  the  joints  of  the 
former  unusually  long  and  slender ,  of  the  later  short  and 
stout.  Thorax  elongate-oblong,  njirrower  than  head. 
Pronotum  much  longer  than  dorsulum  and  shorter  than 
middle-segment,  the  dorsulum  small,  if  anything,  shorter 
than  scutellum,  the  latter' somewhat  narrowed  posteriorly 
and  longer  than  broad.  Mesopleurie  ridged  anteriorly, 
and  beneath  separated  from  tke  mesostentm  by  an  indis- 
tinct furrow.  Metapleune  less  deeply  sunken  than  in 
Myzine.  Middle-segment  in  the  only  known  species 
coarsely  rugose  or  nigoso- reticulate.  Legs  slender  in 
both  sexes,  the  femord  and  tibiie  not  Jiattcned  or  broadened. 
1  lind  femora  at  apex  beneath  produced  into  a  rather  sharp 
tooth.  Fore  tibia;  with  one,  medial  and  hind  pair  with  two 
spurs,  the  hind  pair  being  also  strongly  serrated  in  the  ?  , 
less  strongly  in  ,;  ,  and  with  the  tarsi  well  spined.  Anterior 
metatarsus  zi'itk  a  fWble  comb,  composed  of  short,  straight 
spines.  Middle  oi>\af  n  little  sepamted.  Abdomen  about 
as  in  ,'  Msiiiif.  but  not  so  strongly  constricted  at  base 
and    ape\    ot   the    segments.      Last  dorsal  segment  of    9 
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with  a  well  developed  pygidial  area  which  is  smooth  and 
bounded  laterally  by  a  sharp  ridge,  in  the  3  this  segment 
is  emarginate  at  apex  into  which  the  huge,  curved  spine 
fits,  which  extends  up  from  beneath.  Wings  ample,  the 
stigma  large,  lanceolate,  at  least  half  the  length  of  the 
marginal  cell ;  the  latter  lanceolate,  Jirmly  united  to  the 
costal  margin  its  entire  length.  Three  distinct  submar- 
ginals  and  anjndication  of  a  fourth,  the  second  shorter  than 
either  the  first  or  third.  Recurrent  nervures  received  by 
the  second  and  third  submarginals.  Basal  vein  confluent 
with  the  transverso-medial  nervure  in  both  sexes.  Cubital 
vein  of  hind  wings  originating  a  little  before  the  apex  of 
the  submedian  cell  in  both  sexes,  rarely  confluent  with  the 
trans  verso-medial  nervure. 

Type,  E,  rufiventris.  This  genus  is  allied  to  Myzine, 
but  is  very  distinct,  as  will  be  seen  by  the  characters 
given  above.  It  is  erected  for  Myzine  rufiventris  Cress., 
and  it  is  surprising  that  observers  like  Cresson  and  Cam- 
eron (Biol.  Centr.  Amer.  Hym.,  ii,  p.  258)  should  have 
overlooked  such  prominent  generic  characters  as  this 
species  possesses.  Moreover,  the  coloration — head, 
thorax  and  first  abdominal  segment  black,  with  the  re- 
mainder of  abdomen  bright  red,  is  strikingly  different 
from  any  of  the  species  of  Myzine  that  I  am  aware  of. 

The  ?  which  has  not  before  been  noticed,  is  very 
similar  to  the  3  ;  the  head  is  much  more  sparsely  punc- 
tured, and  the  thorax  in  general  more  coarsely  sculptured, 
except  the  mesopleurse,  which  are  very  densely  punctured, 
while  in  the  6  they  have  the  punctures  large  and  well 
separated;  abdomen  above  almost  impunctate,  else  the 
strong  scattered  punctures  evident  in  the  3  are  very 
feeble;  wings  in  the  middle  and  at  base  hyaline,  other- 
wise fuscous,  so  that  they  appear  bifasciate,  hind  pair 
except  apex  hyaline;   first  and  second  joints  of  flagellum 
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about  equal  in  length ;  in  the  6  the  first  is  shorter  than 
the  seconU;   colored  alike  in  both  sexes. 

Two  $  specimens.  San  Jos^  del  Cabo.  I  am  indebted 
to  Mr.  Samuel  Henshaw  for  the  loan  of  Cresson's  type, 
which  is  a  6  • 

In  my  opinion  this  genus  differs  sufficiently  from  the 
rest  of  the  Scoliida:,  particularly  Tifhia  and  My  zinc  ^  to 
be  constituted  a  tribe  of  that  family. 

ScoLtA  BADiA  Sauss.     San  Jos^  del  Cabo.     One  $  . 

ScoLiA  GUTTATA  Burm.  Two  specimens,  ?  3  .  Tepic. 
Thoracic  markings  in  these  specimens  are  entirely  absent. 
The  only  pale  color  to  be  found  on  them  exists  on  the 
second  and  third  dorsal  abdominal  segments  in  the  shape 
of  a  large  spot  on  each  side. 

Elis  dorsata  Fabr.     San  Jos^  del  Cabo  and  Tepic. 

Elis  TRiciNCTA  Fabr.     Two  specimens.     Tepic. 

Elis  trifasciata  Fabr.     One  ?  .     Tepic. 

Elis  plumipks  Dr.  San  Jos^  del  Cabo.  Numerous 
<5  specimens.  These  differ  from  the  more  northern  speci- 
mens by  the  clypeus  being  spotted  on  either  side,  as  in 
specimens  from  the  United  States  the  clj^peus  is  entirely 
black.  The  maculated  clypeus  is  a  characteristic  of  E. 
Umosa^  but  plumipes  differs  in  having  the  fore  and  medial 
tibi«  more  or  less  yellowish,  w^hereas  in  the  first  men- 
tioned the  medial  tibi«  are  entirely  black. 

Elis  xantiana  Sauss.     San  Jose  del  Cabo. 

POMriLID.«. 

PoMriM  s  PHiLAnKLrHici's  St.  Far^T.  San  Jose  del 
Cabo  and  Topic.  Five  females.  These  are  much  bluer 
than  the  lorin  common  in  the  United  States, 

roMPivrs  .^:THiors  Cress.   San  lose  del  Cabo.   One  5  . 
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PoMPiLus  TENEBROSus  Cress.  One  9  .  San  Josi  del 
Cabo. 

PoMPiLus  FULGiDUS  Cress.  One  9  .  San  Josi  del 
Cabo.  This  specimen  is  smaller  and  less  blue  than  the 
typical  form,  but  otherwise  agrees  with  it. 

PoMPiLus  coRRuscus  var.  juxTA  Cress.  San  Josi  del 
Cabo. 

PoMPiLus  iNTERRUPTus  Say.  A  variety  of  this  species 
from  San  Jos^  del  Cabo. 

Priocnemis  flammipennis  Sm.    Tepic.     One  female. 

Agenia  mexicana  Cress.     Tepic.     One  female. 

Pepsis  rubra  Dr.  Two  females,  one  male.  San  Jos6 
del  Cabo. 

Pepsis  terminata  Dhlb.  One  i  from  San  Jos6  del 
Cabo. 

SPHEGID^. 

ScELiPHRON  L.VCM  Sauss.  Three  specimens  of  this 
handsome  species.     San  Jos6  del  Cabo. 

ScELiPHRON  HisTRio  St.  Farg.  Tepic.  One  speci- 
men. 

ScELiPHRON  (Chalybion)  Ci«RULEUM  Linn^.  Twelve 
males.     San  Jose  del  Cabo. 

ScELiPHRON  (Chalybion)  Zimmermannii  Dhlb.  Five 
females.  San  Jos6  del  Cabo.  ^S*^.  aztecum  Sauss  is  prob- 
ably the   (5   of  this  species. 

Sphex  habena  Say.  One  specimen.  San  Jose  del 
Cabo. 

Sphex  flavipes  Sm.  Tepic.  Two  females.  This 
is  the  form  described  by  Saussure  as  hirsutus, 

Sphex  abdominalis  Cress.  San  Jose  del  Cabo.  One  ?  . 
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Sphex  thom^  Fabr.  Tepic  and  San  Jos^  del  Cabo. 
Two  females. 

Ammophila  hicans  Cam.     One  2  -     Tepic. 

Ammophila  zanthoptera  Cam.  Tepic.  One  female. 
Seems  to  be  close  to  mediala  Cress. 

Ammophila  femur-rubra  Fox.  San  Jost^  del  Cabo. 
One  specimen. 

Ammofhila  pictipennis  Walsh.  Three  females.  San 
Jos^  del  Cabo.  These  differ  only  from  more  northern 
specimens  in  their  smaller  size. 

Ammophila  Yarrowi  Cress,  Eight  specimens.  San 
Jos^  del  Cabo. 

Cerceris  graphica  Sm. 

I  am  not  acquainted  with  the  female  of  this  species,  the 
sex  described  by  Smith.  A  5  specimen  from  Tepic  agrees 
so  well  with  Smith's  description  that  I  refer  it  to  graphica 
without  hesitancy.  The  flagellum  is  reddish  beneath  to 
the  apex  and  above,  at  base  the  scape  being  entirely  of 
that  color;  clypeus  entirely,  sides  of  face  broadly,  yel- 
low; other  markings  on  head  and  those  on  thora-x  as  de- 
scribed in  the  female;  as  are  also  those  on  the  abdomen, 
except  that  the  sixth  segment  is  banded  and  the  pygidium 
is  more  or  less  yellow;  inclosure  at  base  of  middle  seg- 
ment coarsely  punctured  basally,  polished  at  apex. 

The  reddish  legs  with  yellow  tarsi  and  the  peculiar 
combination  of  reddish,  yellow  and  black  of  abdomen  are 
characteristic  of  this  species, 

Sphbcius  convallis  Pad.  San  Jos^  del  Cabo.  Two 
specimens. 

Stizus  Godmani  Cam.  Two  specimens,?  5-  San 
Jos6  del  Cabo. 
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Bembex  monodonta  Say.  Four  males.  San  Josi 
del  Cabo. 

Trypoxylon  albitarse  Fabr.     Tepic.     One  female. 

Trypxoylon  aztecum  Sauss.  San  Jos6  del  Cabo. 
Five  ?  and  thirteen  S  specimens.  In  the  $  the  color  of  the 
first  tarsal  joint  varies  from  white  to  black.  The  reddish 
color  existing  on  the  basal  joints  of  flagellum  beneath  in 
the  $  does  not  occur  in  the  female. 

Trypoxylon  spinosum  Cafh.  Two  specimens.  Tepic 
and  San  Jos6  del  Cabo. 

Trypoxylon  centrale  n.  sp. 

?  . — Head  higher  than  broad,  finely  and  closely  punc- 
tured; fore  ocellus  separated  from  the  posteriors  by  a 
slightly  greater  distance  than  the  latter  are  from  each 
other,  a  distinct  space  between  the  posteriors  and  each 
eye;  front  just  above  the  antennae  with  a  prominent, 
longitudinal  ridge  or  carina,  which  extends  less  than  half 
way  to  the  fore  ocellus ;  face  depressed  on  each  side  of 
this  ridge,  above  it  the  front  convex,  parted  by  a  not 
strong  impressed  line  running  from  the  ridge  to  fore 
ocellus;  occipital  notch  indistinct;  clypeus  flat,  not  car- 
inated,  its  anterior  margin  rounded  out,  subangular  in  the 
middle;  space  between  eyes  at  the  vertex  greater  than 
the  combined  length  of  antennal  joints  2  and  3,  at  the 
base  of  clypeus  this  space  is  about  one -third  less  than  at 
the  vertex;  first  joint  of  flagellum  about  one-third  longer 
than  the  second ;  pronotum  strongly  and  bluntly  shoul- 
dered at  each  side;  dorsulum  finely  and  very  closely 
punctured,  the  scutellum  less  so  and  not  impressed;  me- 
sopleurae  less  closely  punctured  than  the  dorsulum;  mid- 
dle segment  above  distinctly  striated,  obliquely  and  trans- 
versely, with  a  slight,  rather  indistinct  medial  impression, 
posterior  face  with  the  sculpture  hidden  by  dense,  pale 
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pubescence,  strongly  furrowed  down  the  middle,  how- 
ever, aides  shining,  delicately  striato-punctate ;  abdomen 
long  and  slender,  first  segment  subnodose  at  apex,  fully 
one-third  longer  than  the  second,  second  and  third  seg- 
ments united  about  one -quarter  longer  than  the  first. 
Black ;  mandibles,  darker  apically,  greater  part  of  fore 
tibise,  their  tarsi  and  a  ring  at  base  of  middle  tibiae,  not 
always  present,  however,  reddish-yellow,  sides  of  the 
second,  third  and  fourth  abdominal  segments  basally  red- 
dish ;  tegulae  pale  testaceous ;  calcaria  whitish ;  wings 
hyaline  throughout,  iridescent,  nervures  and  stigma  black, 
space  between  the  recurrent  nervure  and  the  transverso- 
cubital  nervure  on  the  cubital  vein  distinctly  greater  than 
the  width  of  the  submarginal  cell  at  apex;  clypeus,  head 
in  front,  including  the  eye-emarginations,  cheeks,  and 
thorax  beneath  less  densely,  with  silvery  pubescence. 
Length,  9  mm. 

San  Jos^  del  Cabo.  Two  specimens.  Distinct  by  the 
longitudinal  ridge  of  front,  sculpture  of  middle  segment 
above,  clear  wings,  shape  of  clypeus,  coloration,  and  po- 
sition of  ocelli,  which  are  not  connected  by  a  furrow. 
Its  form  and  coloration  is  similar  to  those  species  with 
the  middle  segment  trisulcate  above,  but  in  this  there  is 
but  one  sulcus.  It  is  evidently  more  clearly  related  to 
frigidtim  and  bidentatam, 

EUHENIDiG. 

Odynerus  dorsal,is  Fabr.  Tepic,  One  specimen 
representing  the  red  variety  of  this  species. 

Odynerl's  fusus  Cress.  San  Jose  del  Cabo.  One 
specimen.  Differs  from  Texan  examples  by  having  the 
truncation  of  the  clypeus  a  little  narrowed,  and  abdomen 
more  suffused  with  yellow. 

OuvNKRCS  L.\i.UNUS  Fox.  San  Jose  del  Cabo.  One 
i   specimen. 
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VESPID^. 

PoLisTES  FUSCATUs  Fabr.     Ten  specimens.   »Tepic. 

PoLisTES  CARNiFEX  Fabr.  Ten  specimens.  Tepic. 
All  very  large. 

PoLisTES  BELLicosus  Cress.  Ten  specimens  of  a  form 
which  I  consider  a  variety  of  this  species,  differing  from 
Texan  individuals  by  the  scutellum  and  metanotum 
(postscutellum)  being  entirely  yellow,  and  the  markings 
in  general,  particularly  those  of  the  abdomen,  more  ex- 
tended; the  middle  segment  lacks  the  parallel  yellow 
lines  which  occur  in  the  Texan  form.  The  specimens 
are  from  San  Jos6  del  Cabo. 

PoLisTES  MINOR  Pal.  Bve.  San  Jos6  del  Cabo.  Three 
specimens. 

PoLiSTEs  LiNEATUS  Fabr.  Numerous  specimens.  San 
Jos6  del  Cabo. 

POLYBIA    DECEPTA    n.    Sp. 

Entirely  of  a  very  dark,  almost  blackish  brown,  except 
the  mandibles,  which  are  ferruginous,  and  the  antennae, 
which  are  black,  clothed  with  a  sericeous  pile;  wings: 
basal  two-thirds  or  more  of  anteriors  black,  as  are  also 
the  nervures,  on  the  remainder  whitish,  the  nervures 
yellowish,  posteriors  blackish  throughout ;  middle-segment 
with  a  deep,  convex,  depression,  extending  from  base  to 
apex;  hind  coxae  very  large;  medial  and  hind  tarsi  with 
joints  3  and  4  greatly  extended  at  apex  within,  particularly 
the  fourth  joint:  petiole  of  abdomen  robust,  most  convex 
in  middle  above,  before  the  apex  with  a  transverse  im- 
pression.    Length,  15  mm. 

One  specimen,  either  a  ?  or  0  .  Easily  distinguished 
by  the  color  of  wings,  which  is  exactly  as  in  Chartergus 
apicalis^  as  in  the  rest  of  the  insect.     It  evidently  belongs 
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to  Saussure's  Division  Iota,  and  seems  to  corae  closest  to 
P.  socialis  Sauss.,  from  Brazil.  Its  similarity  in  color  to 
Chartergus  apicalis  is  really  remarkable, 

MisciiocYTTARus  LABiATUs  Sauss.  Tepic.  One  speci- 
men. 

APID^. 

Agapostemon  melliventris  Cress.  San  Jos6  del 
Cabo.  One  ?  specimen.  Another  unidentified  species 
having  the  abdomen  entirely  black,  is  in  the  collection, 
from  the  same  locality. 

CoLLETES  sp.  A  specimen  of  a  species  related  to 
aethiops  Cress,     Tepic. 

Calliopsis  mexicana  Cress.     Tepic.     One  specimen, 

Perdita  sp.  One  specimen.  Tepic,  Related  to 
8-maculatus  Say,  from  the  United  States. 

Anthidium  notatum  Latr.  Two  &  specimens  from 
San  Jos^  del  Cabo,  which  represent  a  variety  of  this 
species,  differing  in  the  paler  markings,  entirely  black 
femora,  and  by  having  greater  part  of  tibi%  black;  struc- 
turally there  is  apparently  no  difference  from  specimens 
from  the  eastern  United  States. 

Megachile  sp.     San  Jos6  del  Cabo.     One   ?  . 

Ceratina  mexicana  Cress.  Tepic.  One  ¥  speci- 
men. 

Megacilissa  thoracica  n.  sp, 

S  . — Head  black,  the  vertex  with  black  pubescence 
front,  face,  clypeus  at  the  sides  and  cheeks  with  pale  pi« 
bescence,  more  or  less  intermingled  with  black,  exceta 
on  cheeks;  ctypeus  with  strong,  sparse  punctures;  labn^^ 
reddish,  strongly  furrowed  down  the  middle;  mandib^ 
reddish   medially,   strongly  furrowed,   the   outer  mar^ 
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with  a  fringe  of  long,  golden  hairs;   acitennse  black,  the 
flagellum  beneath  fuscous,  the  apical  joint  beneath  red- 
dish   testaceous;   thorax   black,   its  greater  part  clothed 
»rith    dense,  black  pubescence,  which  gradually  shades 
from    hind    part   of  dorsulum    into    the    fulvoug    pubes- 
cence    with    which    the    middle    segment     is    clothed; 
pubescence    of    mesopleurje    posteriorly    colored    as  on 
the     front;     legs    blackish     brown,     fore    femora    with 
black     pubescence,  that   of    medial    femora    a    mixture 
of  pale  and    black,  while    on  the    hind   pair   it  is  long- 
est and  fulvous,   tibiie  and  first  joint  of  tarsi  with  short, 
dark    hair    on   outer  portion,    internally  reddish,    apical 
tarsal  joints  reddish,  with  pubescence  of  a  darker  color; 
wings    pale    fulvo-hyaline,   nervures    and   stigma   black; 
abdomen  above    with    the    base    of    segments    2—4    and 
the  fifth  entirely  bluish,  the  apical  portion   of  segments 
2-4   greenish,    first    segment    and   extreme    sides  with 
long  fulvous  pubescence,  the  fifth  and  sixth  except  base, 
with  long  black   pubescence,  the  remaining  dorsal  seg- 
ments clothed  with  short,  thin,  appressed,  yellowish  pu- 
bescence, which  is  most  conspicuous  on  apical  or  greenish 
portion,  beneath,  the  abdomen  pale  testaceous,  the  apical 
margios  of  the  segments  with  a  fringe  of  long,  fulvous 
hair,  which  is,  however,  blackish  medially  on  the  fourth 
and  fifth  segments,  the  sixth  ventral  with  black  pubescence 
only.     Length  18  mm. 

Tepic.  One  specimen.  Distinguished  by  the  color  of 
^e  thoracic  pubescence  and  of  antennae.  Related  to 
'"^•xt'caHa  Cress,  by  color  of  abdomen. 

WeoACii-issA    MKXicANA  Cress.     Tepic.      One   speci- 


■^"VLOCOPA      FIMBRIATA     Fabr. 


Tepic.      Two   speci- 


Xylocopa  varipunctata  Patt.  Ten  $  ,  one  5  ,  spec- 
imens.    San  Jos£  del  Cabo. 

Cbktris  flavifrons  Fabr.     Tepic.     One  specimen, 

EuLKMA  FAsciATA  St.  Farg.  One  specimen.  Tepic. 
Smith  (Ann.  Mag.  N.  H..  (4)  xiii,  p.  442)  unites /iascia- 
ta  and  cajennensis  under  the  latter  name,  not^vithstanding 
ihaX  /asciata  is  the  first  described. 

BoMBUS  DiLiGENs  Sm.     Tepic.     One  a  . 

BoMBUS  sp.  From  Tepic  are  two  tf  's  and  one  $  not 
structurally  distinct  from  B.  medtus  Cress.,  although  the 
thorax  Jacks  the  broad  black  band  so  prominent  in  Tne- 
dius,  and  is  entirely  yellow  above.  It  is  probably  but  a 
variety  of  medius. 

Trigona  BiPARTiTA  St,  Farg,     One  specimen.     Tepic, 

Apis  mei,lifica  Linn(5.  Numerous  specimens,  6  and 
Bfrom  both  localities. 


THE    NEOCEITE    STRATIGRAPHY   OF    THE    SANTA 
CRUZ  MOUNTAINS  OF  CALIFORNIA. 

BY    GEORGE    H.    ASHLEY. 

t 

[  With  Plates  xxii-xxv.  ] 
INTRODUCTION. 

The  following  paper  gives  the  results  of  a  preliminary 
study  of  the  Tertiary  stratigraphy  of  the  Santa  Cruz 
Mountains,  but  such  additional  notes  upon  the  earlier  and 
later  rocks  are  given  as  may  be  of  value  to  subsequent 
observers. 

The  data  from  which  the  stratigraphic  column  herein 
given  has  been  worked  out  were  obtained  chiefly  in  the 
cliffs  along  the  sea  coast,  backed  up  by  a  reconnoissance 
of  the  mountains  themselves.  A  large  number  of  fossils 
were  collected  and  determined,  and  a  beginning  was 
made  upon  a  detailed  geological  map  of  the  mountains, 
chart  No.  3055  of  the  U.  S.  Coast  and  Geodetic  Survey 
being  used  as  a  foundation. 

To  determine  how  far  the  conditions  found  in  the  Santa 
Cruz  Mountains  hold  good  in  other  parts  of  the  Coast 
Ranges,  short  excursions  were  made  into  the  Mount 
Hamilton  Range,  the  Gavilan  Range,  and  to  a  number  of 
points  in  Los  Angeles  county. 

Altogether  about  five  months  were  spent  in  the  field. 

TOPOGRAPHY  AND  PHYSICAL  GEOGRAPHY. 

Santa  Cruz  Mountains — This  name  has  been  given  to 
the  series  of  parallel  ridges  extending  from  the  Bay  of 
Monterey  northward  to  Point  San  Pedro.  The  ridges 
have  a  strike  of  nearly  northwest  and  southeast.  They 
reach  their  highest  point  in  Mount  Bache,  3780  feet 
above  sea-level;  further  to  the  north  Black  Mountain 
reaches  a  height  of  nearly  3000  feet.  Further  to  the 
northwest,  and  south  of  Pilarcitos  Lake  and  Creek,  the 

3d  Bxb.,  Vol.  Y.  (  18  )  Auguat  1,  1895. 
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Cumbre  de  las  Auros  rises  in  high  bare  ridges  2000  to 
3000  feet  high,  and  agaia  near  Point  San  Pedro  this  same 
ridge  attains  a  height  of  1940  feet  in  Mount  Moniara. 

The  ridge  which  starts  in  at  Mussel  Rock,  north  of 
Point  San  Pedro,  reaches  its  highest  point  in  Black 
Mountain,  and  to  the  southeast  runs  out  gradually  into  the 
plain  of  Santa  Clara  Valley.  The  granite  ridge  which 
rises  at  Point  San  Pedro  breaks  down  before  reaching 
Pilarcitos  Creek. 

West  of  the  high  ridge,  of  which  Mount  Bache  is  a 
part,  is  a  granite  ridge  running  from  near  Santa  Cruz 
nearly  to  Pescadero  Creek.  In  this  region  considerable 
study  would  be  required  to  systematize  the  ridges.  The 
ridges  and  their  narrow  intervening  valleys  occupy  a 
region  about  sixtj-five  miles  long  by  twentj-live  wide  as 
a  maximum.  On  the  ocean  side  the  mountains  in  some 
places  reach  the  sea;  in  other  places  they  are  separated 
from  the  ocean  by  a  narrow  strip  of  flat  land.  From 
Lake  Merced  to  Mussel  Rock  the  foothills  are  cut  by  the 
ocean  in  bluffs  from  200  to  700  feet  in  height.  At  Point 
San  Pedro  the  prominent  ridge,  of  which  Mount  Montara 
is  the  highest  point,  is  cut  by  the  ocean  in  bluffs  from  1000 
to  1500  feet  high.  Between  Mussel  Rock  and  Point  San 
Pedro  occurs  the  nearly  level  Quartemary,  Starting  at 
sea  level  at  the  mouths  of  San  Pedro.  Calera.  Salt  Lake 
and  Milagra  valleys,  it  extends  back  into  these  valleys  and 
northward  toward  Mussel  Rock.  In  the  latter  direction 
the  ocean  has  cut  a  perfect  section  of  the  deposit,  which 
.i:  the  Rock  is  over  two  hundred  feel  thick.  The  surface 
■  I  tht-  litposii  rises  gently  as  it  recedes  from  the  ocean. 
Fr-'Tii  Poin!  Montar.i  ihe  Quaternary  extend?  southward 
:■■  L"bi",i:<.  At  Spanish  Town  i;  is  about  two  miles  broad. 
biii-niini;  n.irrower  to  the  south,  .\t  Pillar  Point  a  long 
'::•.'.'.  oi   trif  Merced  series  rises  from  the  Quaternarv.  and 
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is  cut  by  the  ocean.  Much  of  the  distance  from  Point 
Montara  to  Lobetus,  the  Quaternary  and  underlying 
Miocene  form  low  cliffs. 

From  Lobetus  to  Pescadero  Creek  the  ocean  cuts  a 
number  of  ridges  forming  high  bluffs,  the  Merced  series 
being  exposed,  with  a  small  amount  of  Quaternary  over- 
lying. From  Pescadero  Creek  to  Point  New  Year  the 
flat  land  occupies  a  narrow  belt  from  a  few  hundred  feet 
to  a  half  a  mile  broad.  Between  Point  New  Year  and  El 
Jarro  Point  the  mountains  are  cut  in  high  bluffs,  the  rock 
being  the  White  Miocene  Shale. 

At  El  Jarro  Point  the  level  belt  begins  again  and  con- 
tinues to  the  Bay  of  Monterey,  broadening  out  at  Santa 
Cruz,  and  extending  up  the  valley  of  the  Pajaro  River 
as  a  broad  plain.  At  Santa  Cruz  this  horizontal  land  ap- 
pears at  four  distinct  levels,  the  lower  two  being  very 
noticeable,  the  highest  standing  over  700  feet  above  sea- 
level. 

The  level  land,  which  extends  up  the  Pajaro  River 
and  Arroyo  de  las  Llagas,  cuts  off  the  range  from  the 
Gavilan  Range  to  the  south  and  merges  almost  imper- 
ceptably  into  the  broad  level  of  the  Santa  Clara  Valley. 
At  San  Jos^  the  Santa  Clara  Valley  has  a  breadth  of 
about  twelve  miles,  but  to  the  north  is  largely  occupied 
by  San  Francisco  Bay,  so  that  at  San  Carlos  and  to  the 
north  the  foothills  are  close  to  the  Bay. 

From  South  San  Francisco  to  Lake  Merced,  a  low  gap 
cuts  off  the  Santa  Cruz  Mountains  from  the  San  Bruno 
Mountains  and  other  hills  in  and  about  San  Francisco. 

The  main  axis  of  the  range  is  indicated  by  the  name 
*'  Santa  Cruz  Mountains  "  on  the  sketch-map.  At  present 
only  the  northern  end  of  the  range  has  been  mapped  to- 
pographically. But  in  general  it  may  be  said  that  the 
whole  area,  within  the  limits  indicated  above,  is  occupied 
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forms  the  valley  of  San  Francisquito  Creek,  finally  ending 
in  Coal  Mine  Canon  in  the  flank  of  the  Black  Mounain. 

The  next  salient  topographic  feature  is  the  main  ridge 
of  the  mountains.  This  starts  at  Mussel  Rock  and  fol- 
lows the  same  general  direction,  nearly  southeast.  At  its 
northern  end  it  can  hardly  be  distinguished  topographic- 
ally from  the  foothills  previously  described;  hut  near 
San  Andreas  Lake,  it  reached  a  height  of  1300  feet  and  ' 
is  distinctly  marked  off  by  the  valley  just  described,  in 
width  it  extends  here  from  the  Crystal  Springs  V'allej'  to 
Pilarcitos  Valley.  Its  northwestern  end  is  serrated  by  the  I 
San  Pedro,  Calera,  Salt  Lake,  Milagra  and  other  valleys 
into  a  number  of  long  projecting  points  running  down  to 
or  nearly  to  the  shore.  Near  San  Andreas  Lake  this 
main  ridge  is  somewhat  broken  by  San  Mateo  Creek, 
and,  after  being  much  reduced  between  San  Mateo  Creek 
and  Pilarcitos  Lake,  rises  and  continues  south  eastwards 
with  very  even  crest  as  far  as  the  San  Mateo-Spanish 
Town  road.  South  of  this  road  it  becomes  higher,  with 
narrow,  slightly  uneven  crest,  until  it  swings  around  the 
head  of  the  long  valley  described,  and  joins  Black  Mount- 
ain. 

The  end  of  another  ridge  is  met  near  Point  San  Pedro  ^ 
This   ridge,   largely   of  granite,  rises  abruptly  from  ihfc  ' 
ocean  at  Point  San  Pedro,  quickly  attaining  a  height  c:^*  I 
1940  feet  in  Mount  Montara.     Continuing  southeastwar  ^    I 
where  it  is   known  as  the  Cumbre  de  las  Auros,  it  ri^^^ 
into  bare,   precipitous  ridges,  which   break   down  bef^^re 
reaching  the  San  Mateo-Spanish  Town  road. 

On  the  ocean  side  of  this  ridge  and  the  main  ridge  dp. 
scribed  in  the  preceding  paragraph,  high,  irregular  ridges 
extend  seaward  between  the  streams  shown  on  the  sketcft- 
map.  These  end  more  or  less  abruptly,  or  else  run  out 
at  the  coast  line  or  a  short  distance  inland. 
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PREVIOUS     WRITERS. 

The  following  will  show  in  a  general  way  the  develop- 
ment of  our  present  knowledge  on  the  Coast  Ranges,  and 
the  Santa  Cruz  Mountains  in  particular.  Only  the  more 
important  points  are  mentioned  here,  as  these  and  other 
works  will  be  referred  to  in  detail  in  subsequent  chapters. 

Beechey. — In  1825  to  1828,  Captain  Beechey*  made  a 
voyage  to  the  Pacific  and  Behring  Straits.  His  notes  and 
collections  on  the  geology  of  the  vicinity  of  San  Fran- 
cisco were  worked  up  by  Professor  Buckland.  A  map 
is  given  of  the  headlands  about  the  Golden  Gate,  upon 
which  serpentine,  sandstone  and  jasper  rock  are  repre- 
sented. 

Tyson. — In  1849,  Mr.  P.  T.  Tysont  visited  California. 
He  notes  the  presence  of  sandstones  containing  a  big 
oyster  (Ostrea  titan,  Conrad)  near  Martinez  and  in  Liver- 
more  Valley,  and  assigns  the  strata  to  Eocene  or  Miocene 
age.  He  finds  strata  which  he  thinks  maybe  quite  recent 
or  late  Tertiary.  He  describes  quite  accurately  the 
cherts,  jaspers,  etc.  (phthanites).  He  notes  the  presence 
of  hypogene  and  metamorphic  rocks  of  many  kinds, 
which  have  been  twisted  about  and  mixed  together  in  the 
most  confused  manner,  and  mentions  having  found  in  a 
small  space  near  Bodega  Point,  gneiss,  mica  slate,  in- 
durated talcose  slate,  hornblende  slate  and  serpentine,  the 
last  containing  chromiferous  iron.  Near  San  Diego  he 
notes  the  extensive  diffusion  of  diluvial  drift. 

*  Zoology  of  Captain  Beechey's  Voyage  to  the  Pacific  and  Behring's 
Straits  in  1825-1828.     London.     1839. 

t  Report  of  the  Secretary  of  War,  Communicating  Information  in  Rela- 
tion to  the  Geology  and  Topography  of  California.  Senate,  Ex.  Doc.  No. 
47.     1850,  pp.  15  et  seq. 
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Navy  Point,  Benicia,  and  from  San  Francisco  to  the 
Pacific.  He  names  and  describes  the  San  Francisco 
sandstone,  abundant  at  San  Francisco  and  elsewhere.  He 
assigns  it  to  the  Tertiary,  though  a  portion  of  the  Upper 
Cretaceous  may  be  represented.  He  describes  alluvial 
deposits  about  San  Francisco  Bay,  drift  deposits  in  low 
passes  in  San  Francisco  and  sand  dunes  in  the  same  place. 
From  finding  '*  Post-Pliocene  deposits"  at  Monterey, 
Santa  Barbara,  San  Pedro  and  San  Diego,  he  argues  for 
a  very  recent  uplift  of  that  region. 

Whitney. — During  the  survey  under  Prof.  Whitney,* 
the  Santa  Cruz  Mountains  were  crossed  in  several  direc- 
tions. His  report  in  a  very  general  way  points  out  the 
distribution  of  the  different  formations  in  those  mount- 
ains. He  makes  the  metamorphic  rocks  and  San  Fran- 
cisco sandstone  Cretaceous,  thinks  certain  shales  in  the 
valley  near  Searsville  are  Cretaceous,  but  assingns  most 
of  the  later  rocks  of  the  mountains  to  the  Miocene.  He 
calls  the  strata  between  Lake  Merced  and  Mussel  Rock 
Pliocene,  overlaid  unconformably  by  post-Pliocene. 

In  1880,  in  his  ''  Contributions  to  American  Geology," 
Whitney t  calls  attention  to  the  fact  that  in  the  Coast  Range 
the  movement  has  produced  crushing  and  breaking,  rather 
than  folding  and  uplifting.  He  notes  Pliocene  near  San 
Diego,  at  north  end  of  San  Fernando  Valley,  uncon- 
formable on  Miocene,  and  subaerial  Pliocene  gravels  all 
about  the  Santa  Clara  Vallev.  The  Miocene  he  divides 
into  two  groups;  one  a  fine  grained  slate  or  shale  often 
highly  bituminous  and  the  other  a  rather  coarse  grained 
sandstone,  the  latter  being  the  lower  member.    He  makes 

*  Geological  Survey  of  California,  J.  D.Whitney,  State  Geologist.  Geol- 
<>gyi  vol-  ii  1866,  pp.  61  ti  seq. 

t  Aariferous  Gravels,  J.  D.   Whitney.      Memoirs  of  Museum  of  Com- 
parative Zoology,  1880,  pp.  15  €<  ^r//. 
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the  general  uplift  poat-Mioceoe  with  many  local  move- 
meats  aince  Pliocene,  the  Miocene  and  Pliocene  being 
conformable  in  some  places,  in  others  unconformable. 

Becker. — In  1888,  Dr.  Becker.*  in  his  report  on  the 
"  Quicksilver  Deposits  of  the  Pacific  Slope,"  also  makes 
the  metamorphic  rocks  Cretaceous,  but  thinks  the  lime- 
stone is  the  lowest  member  and  probably  older.  He  thinks 
the  first  upheaval  tobk  place  in  lower  Cretaceous.  The 
cherts  before  mentioned  he  calls  phthanites  and  argues 
that  the  serpentine  is  derived  from  sandstone. 

CoQper. — In  the  Seventh  Annual  Report  of  the  State 
Mineralogist,  Dr.  J.  G.  Coopert  gives  a  list  of  the  fossils 
of  California  with  their  geographical  and  geological  range. 
This  is  a-  good  index  of  the  ages  to  which  some  of  the 
more  fossiliferous  horizons  were  assigned  at  that  time  and 
practically  up  to  the  present.  The  following  ages  are 
given  to  some  of  the  beds  to  be  discussed  later.  The 
horizontal  beds  from  Santa  Barbara  to  San  Diego  are  alt 
called  Quaternary,  The  beds  of  Seven  Mile  Beach  and 
their  continuation  to  the  southeast  are  called  Pliocene. 
The  fossiliferous  beds  along  the  coast  from  Half  Moon 
Bay  to  Soquel  are  generally  called  Pliocene,  but  in  a  few 
places  are  referred  to  as  Miocene. 

Fairbanks. — Mr.  Harold  W.  Fairbanks  t  argues  for  the 
pre-Cretaceous  age  of  the  metamorphic  rocks  and  makes 
the  early  upheaval  post-Jurassic.  He  mentions  the  in- 
trusion of  granite  into  the  metamorphics  of  the  Gavilan 
Kange. 

La-^LSon. — In  the  Geology  of  Carmelo  Bay,  Prof.  Law- 

■  r.  S.  (ii-dliijji'ftl  Survey,  Mduograph  liii,  I88S. 

'  Cnl.  SI11K-  Miiiitit;  liiirenii.  Seventh  Auiiiial  Repi>rl  of  the  SInte  Miner- 
,.l,.H>st.  1«S.^,  H'-KSt'-f'/. 

:  Auierk-nii  GeulogUl.  vol.  ii,  Mar.  189-2,  p.  133. 
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son  *  suggests  that  the  White  Miocene  shale  or  Monterey 
shale  is  of  volcanic  origin.  Gravels  which  he  finds  there 
overlying  the  granite  he  thinks  are  of  Eocene  age.  He 
also  differentiates  the  Pliocene  and  Quaternary.  In  a 
later  paper  t  he  summarizes  the  evidence  of  post-Plio- 
cene uplift  between  San  Diego  and  San  Francisco.  He 
describes  in  a  general  way  the  beds  on  Seven  Mile  Beach 
and  their  structure,  calling  them  all  Pliocene  and  naming 
them  the  Merced  series.  He  makes  them  continuous 
with  the  beds  in  the  cliffs  at  Pillar  Point,  giving  a  section 
from  Lake  Merced  to  Pillar  Point. 

A  number  of  other  geologists  have  touched  the  Santa 
Cruz  Mountains,  without  their  reports  giving  us  any  new 
information  on  the  main  features  of  the  geology.  As  for 
example  Dr.  J.  S.  Newberry  J  and  Dr.  Thos.  Antisell.§ 

GENERAL    GEOLOGY. 

Formations  Ref  resented, — ^The  Pleistocene  is  well  rep- 
resented in  belts  of  nearly  level  ground,  which  skirt  the 
mountains  on  all  sides,  and  form  benches  up  many  of  the 
streams. 

The  Pliocene  is  recognized  on  Seven-Mile  Beach  and 
to  the  southeast.     Merced  series. 

The  Miocene  is  the  formation  which  predominates. 
Three  facies  are  recognized.  The  lower  part  of  the 
Merced  series,  very  fossiliferous,  yellow  and  drab  sands 
more  or  less  consolidated;  the  Monterey  series,  princi- 
pally a  light  colored  bituminous  shale,  containing  few 
fossils;  the  Pescadero  series  (in  part),  represented  by 
wide  spread  yellow  sandstone,  fossiliferous  in  places. 

The  Eocene  is  thought  to  be  represented,  but  no  faunal 
evidence  of  its  presence  has  been  found. 

*  Univ.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  1  ei  netj.^  May,  1893. 
t  Univ.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  115  et  seq.     Dec.   1893. 
I  Pacific  Railroad  Survey,  vol.  vi,  part  ii. 
$  Pacific  Railroad  Survey,  vol.  vii,  part  ii. 
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The  Cretaceous  is  thought  to  be  represented.  The 
strata  containing  lower  Miocene  fossils  form  the  upper 
part  of  a  series  several  thousand  feet  thick.  (Pescadero 
series.)  No  fossils  were  found  in  the  lower  part  of  the 
series,  but  it  seems  probable  that  the  Inoceramus  reported 
by  Prof.  Whitney  came  from  these  beds,  and  partly  upon 
that  as  a  basis  they  have  been  referred  to  the  Cretaceous. 

In  addition  to  the  above  are  areas  of  granite  and  lime- 
stone  that  are  probably  pre-Cretaceous. 

There  are  large  areas  of  metamorphosed  sandstones, 
phthanites,  serpentines  and  associated  rocks,  shales  and 
older  eriiptives,  of  which  the  age  is  as  yet  in  question. 

Distribution  of  the  formations' — Granite. — While  from 
the  position  and  character  of  its  outcrops  it  seems  to  be 
evident  that  the  granite  has  considerable  body  underneath, 
its  outcrops  are  not  very  conspicuous  in  the  Santa  Cruz 
Mountains.  It  occupies  the  ridge  running  from  a  little 
south  of  Point  San  Pedro  nearly  to  the  San  Mateo-Spanish 
Town  road ;  also  the  ridge  on  the  west  of  the  San  Lorenzo 
River,  which  extends  from  near  Santa  Cruz  nearly  to 
Pescadero  Creek.  A  little  granite  appears  at  a  few  places 
along  the  summit  of  the  main  ridge. 

Metamorphics. — This  may  include  the  Gavilan  lime- 
stone, the  metamorphic  sandstone,  the  phthanite  or  radio- 
larian  chert  and  the  older  eruptives.  They  make  up  most 
of  the  hills  running  diagonally  across  San  Francisco  from 
Fort  Point  and  Point  Lobos  to  Hunter's  Point  and  Visita- 
cion  Valley.  The  western  side  of  the  San  Bruno  Moun- 
tains. The  main  ridge,  starting  from  Mussel  Rock,  as 
far  as  the  San  Mateo-Spanish  Town  road.  The  eastern 
foothills  from  Milbrae  to  the  Redwood  City-Searsville 
road.     From  Searsville  southeast  to  Black  Mountain  and 

'  The  distribution  is  giveu  only  for  the  regiout)  visited  by  the  writer. 
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southeastward.  The  main  peaks  shown  upon  the  sketch- 
map  and  adjacent  region. 

Pescadero  Series. — This  series  makes  up  the  hills  of 
northeastern  San  Francisco.  The  eastern  side  of  the 
San  Bruno  Mountains  and  hills  northwest  of  Ocean  View. 
At  Point  San  Pedro.  Eastern  foothills,  from  Redwood- 
Searsville  road  to  south  of  Mayfield.  Main  ridge,  from 
San  Mateo-Spanish  Town  road  to  headwaters  of  Pesca- 
dero Creek.     Pescadero  Point  to  Pigeon  Point. 

Monterey  Series. — Western  flank  of  main  ridge,  from 
near  Spanish  Town,  southeastward.  Coast,  from  Point 
New  Year  to  Santa  Cruz. 

Merced  Series. — Lake  Merced  to  Mussel  Rock  on  the 
coast,  and  extending  southeast  to  Milbrae,  forming  foot- 
hills. Foothills  near  Stanford  University  and  Mayfield. 
Foot  of  main  ridge, "west  side  of  Coal  Mine  Canon.  Coast, 
from  Point  Montara  to  Pescadero  Creek.  At  Point  New 
Year.     Santa  Cruz  to  south  of  Capitola. 

Pleistocene  and  Recent. — Most  of  San  Francisco. 
Valley  of  Lake  Merced.  Between  foothills  and  Bay  of 
San  Francisco.  Santa  Clara  Valley,  Small  areas  in 
foothills  and  in  stream  valleys.  Mussel  Rock  to  Point 
San  Pedro.  Raised  beaches  on  coast,  from  Point  Mon- 
tara to  Pajaro  River.     Valley  of  Pajaro  River. 

Stratigra^hical  Relations  of  the  Forynations, — There 
are  three,  and  probably  four,  marked  periods  during  each 
of  which  sedimentation  was  more  or  less  continuous,  each 
being  followed  by  upheaval  and  folding,  and  each  being 
laid  down  unconformably  upon  the  preceding.  The 
formations  belonging  to  the  first  of  these  have  been  grouped 
together  and  have  been  called  for  want  of  a  better  name. 

The  Metamorphics  of  the  Coast  Ranges. — These  in- 
clude the  Gavilan  limestone,  the  phthanite  or  radiolarian 
chert  and  the  metamorphic  sandstone.  Little  is  known 
accurately  of  these  formations.     The  phthanite  and  meta- 
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morphic  sandstone  appear  to  be  conformable,  the  sand- 
stone certainly  underlying  and  probably  overlyinfr  the 
phthanite.  Beyond  that,  the  relations  of  the  formations 
to  each  other  are  not  known.  There  appear  to  be  two 
beds  of  the  Gavilan  limestone,  one  of  which  at  least  is 
Several  hundred  feet  thick.  The  limestone  is  found  asso- 
ciated with  the  metamorphic  sandstone  and  metamorphic 
slate,  also  with  younger  formations  where  brought  up  by 
faulting.  Dr.  Becker,'  in  treating  the  rocks  of  the  Gavilan 
Range,  calls  the  Hmestone  the  lowest  member.  Its  age  is 
unknown.  The  phthanites,  upon  the  evidence  of  Radio- 
laria  found  in  them,  have  been  thought  to  be  of  Jurassic 
or  Cretaceous  age.f  In  general,  all  the  metamorphics 
are  thought  to  be  pre-Cretaceous  by  Mr.  H.  W.  Fair- 
banks.} 

Above  the  metamorphics  is  a  great  thickness  of  sand- 
stones and  shale,  frequently  thin  bedded,  topped  by  heavy 
beds  of  conglomerate,  which,  to  distinguish,  we  have 
called  the 

Pescadero  Series. — This  series  comprises  all  the  upper 
portion  of  what  has  been  known  as  the  San  Francisco 
sandstone,  also  rocks  thought  to  be  Eocene,  and  at  the 
top  heavy  beds  of  conglomerate  which  contain  Miocene 
fossils.  The  relation  between  this  series  and  the  meta- 
morphic rocks  below  was  not  made  out,  all  or  nearly 
all  the  evidence  seeming  to  indicate  that  there  was  no 
break  between  this  series  and  the  metamorphic  sandstone 
and  phthanite  below.  However,  as  nearly  all  the  geolo- 
gists at  present  actively  engaged  in  studying  the  meta- 
morphic rocks  agree  in  placing  them  unconformably 
below  the  lowest  Cretaceous  and  as  the  Pescadero  series 

'U.  S.Geol.  Surv.     Mouograph  xiii,  p.  181. 

I  Bull.  Dept.  o(  GboI,  U.  of  CbI.,  vol.  i,  p.  237,  Oct.,  18M. 

t  Amaricau  Geologiat.  vol.  ix.  Mar.  1SB2,  p.  163. 
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has  been  found  to  extend  upward  to  the  Tertiary,  it  will 
be  assumed  here,  purely  upon  their  evidence,  that  such  a 
break  does  exist  here  between  the  metamorphics  and  the 
Pescadero  seriesL  The  series  has  a  thickness  of  several 
thousand  feet. 

During  the  next  period  of  sedimentation  there  were  laid 
down  the  two  formations  known  as  the 

Monterey  and  Merced  Series. — The  Monterey  series  is 
a  considerable  thickness  of  white,  or  light  colored,  fre- 
quently bituminous,  shale,  with  some  sandstone,  and  is 
overlain  conformably  by  soft  sandstones,  shales  and  con- 
glomerates or  grits,  the  whole,  known  as  the  Merced 
series,  having  locally  a  thickness  of  nearly  a  mile.  The 
Monterey  series  contains  but  few  fossils,  those  being  of 
Miocene  age.  The  Merced  series  is  very  fossiliferous, 
at  the  bottom  containing  many  Miocene  forms  and  at  the 
top  appearing  to  run  nearly  if  not  quite  into  the  Pleisto- 
cene. 

The  two  formations  appear  to  grade  into  each  other  so 
that  locally  sedimentation  seems  to  have  been  continuous 
from  the  beginning  of  the  Monterey  period  at  least  through 
the  Pliocene.  On  the  other  hand  there  is  evidence  of 
many  minor  movements  during  this  long  period,  many 
parts  of  the  area  now  covered  by  the  formations  having 
evidently  been  land  areas  during  part  of  the  time. 

These  two  formations  were  laid  down  unconformably 
upon  the  preceding  Pescadero  series. 

Unconformably  upon  all  the  preceding  formations  there 
are  all  around  the  edge  of  the  Santa  Cruz  Mountains  un- 
consolidated deposits  of  Pleistocene  or  Recent  age. 
Locally,  as  just  south  of  Mussel  Rock  and  one  or  two 
other  places,  these  reach  a  thickness  of  over  two  hundred 
feet;  but  generally  they  average  from  five  to  fifty  feet 
in  thickness.  An  interesting  feature  of  these  deposits  is 
the  part  that  wind-blown  sands  play  in   them,  appearing 


tm  cjkLtroMtiJk  JkCJUtKxr  or  sciescss. 

at  lite  boOoM  of  the  water  depoMs,  and  Jt  tlic  Up  cava-- 
w^  a  major  part  of  Saa  Fraacitco  coootr. 

4Viwyw/  Strmeimre. — ^A«  Mated  abore,  each  of  tfacae 
period*  of  d^KOMtioa  ha«  been  foOowed  by  ofdicaTa]  and 
«ro«ioa,  'Tbc!aeiipfacaivsbhat-ebeeoprogresatre]r|:eiitler. 
On  the  Sao  FrucMco  peajosola  oo  distinction  conld  be 
itfund  between  a  novement  wbtcb  followed  the  laving 
it/wu  of  the  Peacadefo  series  and  a  post-Jnrasnc  iikit«- 
ment  which  tt  u  claimed  followed  the  lanng  down  of  the 
radiolariao  cherts  and  associated  rocks.* 

Itoth  formations,  whether  distinct  or  not,  were  subjected 
Up  a  powerful  upheaval,  being  folded,  faulted,  crushed 
until  a  structurekss  mass  has  frequently  resulted.  The 
lower  or  to  called  mctamorphic  rocks  have  generally  lost 
all  trace  of  bedding,  the  phthanites  excepted.  lo  some 
place*  they  show  secondary  silicification.  The  upper  beds 
usually  show  bedding,  though  in  many  places  this  is  lost 
and  secondary  silicilicatton  appears  similar  to  that  more 
common  in  the  lower  metamorphic  rocks.  High  and  ver- 
tical dips  prevail  in  both  formations. 

Movement  seems  to  have  taken  place  largely  by  fsalt- 
ing,  though  the  structure  taken  as  a  whole  appears  to  be 
that  of  an  anticline.  The  bedding  of  the  Pescadero 
Hcries  along  the  top  of  the  main  ridge  is  generally  more 
or  less  nearly  horizontal,  on  either  Bank  becoming  vertical 
or  nearly  so.  The  Merged  and  Monterey  series  were 
evidently  laid  down  upon  and  around  this  anticlinal  moun- 
tain of  early  Miocene  age,  and  in  late  Pliocene  or  in 
I'lttiHlocene  time  came  another  movement  which  elevated 
tliir  mrmntains  nearly  to  their  present  position.  As  before, 
liiulliii((  prvdominiilus  and  is  the  controlling  factor  in  most 
i)t  lliost;  dutiiils  of  the  topography  due  to  structure.  Many 
ot   lh»;Nc  fiiultH  have  a  downthrow  of   hundreds  of  feet  or 

'  AiiKTiiuii  r)uul»){iHt,  vol.  ii,  Mur.  1692,  p.  133  tl  fj. 
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even  running  into  the  thousands.  These  faults  and  nearly 
all  the  structural  features  have  a  strike  of  about  north- 
west and  southeast. 

As  a  rule  the  Monterey-Merced  series  are  only  gently 
folded,  the  strata  usually  having  a  dip  lower  than  45°, 
but  locally  the  dip  is  frequently  found  to  be  as  high  as 
75°  or  80°.  The  axis  of  greatest  disturbance  seems  to 
have  been  in  about  the  same  line  as  in  the  early  Miocene 
upheaval.  During  the  Merced  period  a  volcanic  outflow 
of  andesite  took  place  in  the  area  of  the  foot-hills  near 
Stanford  University^  Just  above  this  is  a  layer  of  barna- 
cles, cidaris  spines,  etc.,  and  in  places  Pholas  borings  in 
it,  with  other  evidence  showing  that  the  outflow  formed 
later  a  part  of  the  shore  line.  Other  evidences  of  slight 
movements  during  the  Monterey-Merced  period  are  found 
in  the  distribution  of  the  two  formations.  In  places  the 
Monterey  series  lies  upon  the  granite,  in  others  the  granite 
or  Pescadero  series  underlie  the  Merced  series. 

The  folding,  as  a  rule,  has  been  sharper  on  the  side  of 
the  mountains  toward  the  bay.  The  fossils  there  are 
generally  distorted  and  the  strata  are  firmer  and  more 
consolidated.  The  most  noticeable  faults  are  also  all  on 
the  northeast  flank  of  the  mountains.  Along  the  ex- 
posure on  the  Seven  Mile  Beach,  faults  of  from  a  few 
feet  or  inches  up  to  ten  or  twenty  feet  are  frequent ;  but 
aside  from  those  only  major  faults  have  been  recognized, 
and  these  partly  by  the  distribution  of  the  formations, 
partly  by  topography.  There  appear  to  be  two  main  di- 
rections of  faulting,  parallel  with  the  strike  of  the  moun- 
tain, and  in  a  nearly  due  east  and  west  direction.  The 
strata  are  generally  tilted  up  at  a  high  angle,  often  being 
perpendicular,  but  usually  having  lower  dips  as  we  recede 
from  the  line  of  greatest  disturbance. 

The  Quaternary  was  a  period  of  oscillation.     During 

20  Sbb.,  Vol.  v.  ( 19  ]  August  1.  1896. 
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this  period  there  was  no  folding  but  simple  uplift  with  the 
axis  of  uplift  as  before  in  the  axis  of  the  range.  The 
shore  lines  show  that  these  movements  of  subsidence  and 
uplift  rested  at  a  number  of  levels,  the  lowest  subsidence 
being  at  least  1500  feet"  below  the  present  level.  Prof. 
Lawson  proposes  as  an  hypothesis  to  differentiate  the 
Pliocene  and  Quaternary ;  "  that  the  Pliocene  corresponds 
to  the  period  of  more  or  less  continuous  depression  of 
the  coast;  and  that  the  Quaternary  corresponds  to  the 
more  or  less  continuous  uplift  which  has  affected  the  coast 
since  the  maximum  depression  was  reached. "t  This 
hypothesis  would  seem  to  meet  the  conditions  along  the 
southern  coast,  but  will  not  those  north  of  Monterey  Bay, 
where  the  Pliocene  has  been  upturned  and  eroded  before 
the  Quaternary  was  laid  down  and  where  land  deposits 
form  the  bottom  of  the  Quaternary.  In  that  region  the 
difference  in  the  character  of  the  uplift  must  be  used, 
the  Quaternary  being  only  gently  upraised  and  nowhere 
dipping  more  than  a  few  degrees,  while  the  Pliocene  is 
lifted  to  angles  of  from  20°  to  80". 

The  movements  of  the  Quaternary  may  be  summarized 
as  follows: 

1st,  The  post-Merced  uplift  folded  the  strata  of  the 
Santa  Cruz  Mountains.  Subsequent  erosion  reduced 
them  to  base  level.  Movements  aggregating  1000  to  1200 
feet  raise  this  plane,  and  again  erosion  produces  marked 
benches. 

2d.  Uplift  to  a  level  nearly  4CX)  feet  above  present 
level.  Land  period.  Abundant  jEolian  and  sub-aerial 
deposits.     San  Francisco  Bay  a  valley. 

3d.  Submergence  bringing  shore  line  of  San  Francisco 
H;iv  to  the   loothills,  producing  benches  on  coast.     Pres- 

-  Univ.  of  Ciil..  Bull.  Dt|)t.  of  Oeol.,  vol.  i,  p.  157. 
1  Univ.  cj(  Oil.,  Bull.  Dept.  of  GeoL,  vol.  i,  p.  57. 
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ent  site  of  San   Francisco  an  island. 
Clara  Valley. 

4th.     Recent  uplift  to  present  conditions. 

COLOMKAB   SBCTIOH    OP  THE    SANTA    CKCZ   MonNTAINS. 
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DETAILED   STKAireRAPHT. 

!□  a  more  demled  atodr  ot  the  strai%rapbT.  the  tornt* 
ations  win  be  taken  op  irom  earlier  to  Luer.  The  met^- 
morphic  sandstone  will  be  coandered  aa  at  least  a  mone 
or  tesa  marked  taciea  of  the  pre- Miocene  sandstones. 
The  fntnrc  will  decide  whether  ft  be  simply  a  metamor- 
phic  tacics  ot  the  lowest  bed  ot  the  great  series  which 
have  been  known  as  the  San  Francisco  sandstone,  or 
whether  this  term  has  been  applied  to  beds  ditterin^  not 
onty  in  age.  as  k  is  qtcie  probable  that  they  do.  bar  in  all 
their  structural  reladons.  The  evidence  observed  wiU  be 
given  onder  the  relations  oi  the  Pescadero  series. 

Uth^egj. — ^Thia  bed  ot  Bmestone  is  in  places  h^faly 
crntaHineT  in  other  places  it  does  not  appear  to  be  so 
moch  metamorphosed,  and  contains  long  lenticular  masses 
ot  chert  through  it  in  the  direction  ot  dip.  Prof.  W~hitney 
describes  it  in  one  place  as  foDows' :  "  The  upper  layers 
are  tfain  bedded,  and  some  strata  are  Hghi  colored,  others 
darit ;  below  the  stratilicatioD  is  less  distinct,  the  layers 
heavier  and  the  rock  more  ciystalBne." 

The  evidence  would  seem  to  indicate  that  there  are  two 
layers,  both  of  considerable  thickness.  One  of  the  layers 
is  probably  not  less  than  300  feet  thick,  a  section  on  Pn^- 
maneota  Creek  giving  much  more  than  that,  but  with  such 
poor  exposures  over  pan  of  the  outcrop  that  the  section 
was  not  considered  reliable.  Whitney  estimated  at  one 
place  that  it  ••  must  be  over  1000  feet  in  thickness."  ♦ 

Diitrihuti&n. — This  limestone  was  observed  in.Iar^e 
~A=ses  :n  r,^ll.\-  a.  few  p'.^ces:  one  :n  tr.e  Cileri  W.Iey. 
'.vr.cre  ::  caps  s',~e  small  kr.:!',::   ;s.-c.  JiTjin  <:c  ;i".e  Hdge 
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between  the  San  Andreas  and  Crystal  Springs  Valley  and 
Pilarcitos  Valley,  from  the  San  ^^ateo-Spanish  Town 
road,  where  it  used  to  be  quarried,  northward  a  few  miles. 
Near  the  head  of  Stevens  Creek  it  outcrops  and  is  well 
exposed  along  the  hill  on  the  east  of  the  valley;  also 
further  east,  evidently  having  been  faulted  or  folded. 

Blocks  and  small  outcrops  were  found  at  a  number  of 
places,  but  from  their  occurrence  were  generally  thought 
to  be  only  fragments  brought  up  by  faulting. 

Relations  and  Age, — Aside  from  some  indications  that 
this  limestone  occurred  low  down  in  the  series,  no  definite 
relations  could  be  made  out  between  it  and  other  forma- 
tions exposed.  In  the  Gavilan  Range,  Becker  makes  it 
**  the  lowest  sedimentary  formation  encountered."*  From 
the  association  with  it  there  of  rocks  of  the  Archaean 
gneiss  type,  he  thinks  it  may  be  very  old,  though  he 
suggests  the  possibility  of  its  being  a  member  of  the 
Knoxville  series  of  the  Lower  Cretaceous. 

In  the  section  up  Permanenta  Creek  there  seems  to  be 
some  evidence  that  it  is  a  conformable  member  of  the 
series  containing  the  phthanite  and  metamorphic  sand- 
stone, and  would  seem  to  underlie  the  phthanite  by  some 
distance.  No  good  outcrop  of  the  phthanite  occurs  on 
the  creek,  but  its  position  is  indicated  by  fragments  in 
plenty.  Between  it  and  the  limestone  the  bedding  in  the 
sandstone^nd  shale  is  very  indistinct,  but  in  several  places 
indicated  a  dip  and  strike,  which  is  found  to  agree  with  the 
dip  and  strike  of  the  limestone  when  that  formation  is 
reached  further  up  stream. 

PHTHANITES,    OR    RADIOLARIAN    CHERT. 

JLtthology, — Nearly  every  writer  on  the  geology  of  Cali- 
fornia has  noted  or  described  a  series  of  thin-bedded, 
cherty  strata,  ranging  in  color  from  red  or  green  to  brown 

*  U.  8.  Geol.  Surv.,  Monograph  xiii,  p.  181. 


294 


CALIFORNIA    ACADBMY    OF    SCIENCES. 


or  black.  They  are  usually  very  ihin-bedded,  averaging 
about  an  inch,  but  ranging  from  a  fraction  of  an  inch  to 
several  inches.  They  are  very  hard,  and  break  up  into 
little  parallelopipedons.  Almost  everywhere  they  are  ex- 
posed, the  strata  are  very  much  and  very  characteristic- 
ally contorted,  yet  maintaining  their  bedding  almost 
unbroken,  like  the  edges  of  a  bale  of  cloth  which  has 
been  crumpled  up. 

It  has  recently  been  shown  that  in  places  the  phthanite 
contains  an  abundance  of  Radiolaria,  though  in  poor  pres- 
ervation." 

From  this  it  has  been  thought  that  the  phthanites  were 
originally  silicious  deposits,  the  silica  having  been  derived 
from  organic  remains- 

Occurrence. — Small  outcrops  of  phthanite  are  abundant, 
and  it  frequently  appears  to  be  all  mixed  up  with  the 
sandstone,  serpentine,  etc.,  as  though  in  the  crushing  to 
which  the  metamorphics  had  been  subjected  the  phthanite 
bed  had  been  torn  into  small  masses  which  had  been 
thoroughly  scattered  among  the  other  beds.  That  we  do 
not  observe  the  same  thing  for  the  other  beds  is  doubtless 
due  to  the  fact  that,  as  a  rule,  we  have  no  way  of  noting 
the  lack  of  relation  between  adjacent  outcrops  or  masses. 
These  small  outcrops  are  scattered  all  along  the  foothills 
from  Milbrae  to  Haakerville,  more  especially  on  the 
edges  of  the  large  outcrops  of  serpentine.  The  low  hill 
at  Point  Coyote  and  all  the  hills  close  to  Belmont  and  San 
Carlos  are  phthanite,  and  on  most  of  them  may  be.  found 
good  exposures.  There  are  besides  a  few  scattered  ex- 
posures— on  the  ridge  between  Calera  and  San  Pedro 
Valleys  close  to  the  road,  on  the  San  Francisquito  Creek 
near  Searsville,  etc.  There  are  many  good  exposures  of 
phthanite  about  San  Francisco.     It  is  the  predominating 
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rock  in  the  line  of  hills  from  Point  Lobos  southeastward 
past  the  almshouse  to  the  hills  just  north  of  Visitacion 
Valley  on  the  bay  side.  This  belt  includes  Bernal 
Heights.  It  is  not  confined  to  this  belt,  and  usually  may 
be  found  wherever  the  serpentine  or  metamorphic  sand- 
stone occurs.  As  typical  exposures  readily  accessible 
from  San  Francisco  might  be  mentioned  exposures  in  the 
small  hill  in  the  northeast  corner  of  Golden  Gate  Park; 
also  in  the  hill  near  Strawberry  Hill,  in  the  same  park, 
upon  which  the  Prayer  Book  Cross  has  been  erected. 
In  numerous  cuts  in  the  group  of  hills  surrounding  the 
almshouse,  and  in  fact  nearly  everywhere  that  it  occurs 
in  any  quantity,  it  is  much  quarried  for  road  material  and 
hence  the  abundance  of  excellent  exposures. 

Relations  and  Age, — The  evidence,  both  on  the  San 
Francisco  peninsula  and  elsewhere,  makes  it  appear  that 
the  phthanite  is  conformably  interbedded  with  the  older 
sandstone.  Mr.  F.  Leslie  Ransome  reports  this  relation 
to  exist  just  north  of  the  Golden  Gate  and  on  Angel  Is- 
land.* It  may  therefore  be  considered  as  of  the  same 
age.  By  a  comparison  of  its  radiolarian  fauna  with  that 
of  certain  cherts  of  Europe,  it  has  been  thought  that  the 
phthanite  might  be  of  Jurassic  or  Cretaceous  age.t 

THE    METAMORPHIC    SANDSTONE. 

Lithology, — In  the  area  studied  a  metamorphic  sand- 
stone is  very  abundant  in  which  bedding  is  visible  in  only 
a  few  places,  and  then  can  be  followed,  as  a  rule,  but  a 
few  feet.  It  is  usually  light  brown  or  gray  in  color, 
rather  fine  grained,  but  variable  in  that  respect,  breaking 
along  joint  planes  which  seem  to  form  a  fine  network 
through  it  and  which  are  generally  stained  brown  or  black. 

•  Univ.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  73-74,  and  pp.  198,  199. 
t  Univ.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  237-238. 
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In  many  places  over  considerable  areas  hand  specimens 
show  a  schistose  structure  full  of  sHckensides  and  evi- 
dently bearing  no  relation  to  its  original  structure  and 
character,  sometimes  appearing  as  though  it  had  been  re- 
duced to  a  pasty  mass  and  afterward  consolidated. 

In  many  places  this  old  sandstone  is  further  distinguished 
by  secondary  siiicification,  the  rock  being  tilled  with  a  net 
work  of  fine  quartz  veins. 

In  some  regions  the  metamorphic  sandstone  can  be 
recognized  at  once.  In  others  the  resemblance  to  the 
sandstone  of  the  Pescadero  series  is  so  great  that  it  is  im- 
possible to  draw  the  line  between  them.  For  example, 
in  the  San  Bruno  Mountains  the  northeastern  side  is  clearly 
made  up  of  the  Pescadero  sandstones  showing  the  bed- 
ding and  characteristic  features.  As  the  southern  end  of 
the  mountain  is  rounded  the  bedding  becomes  more  ob- 
scure and  the  dip  less  regular;  this  continues,  the  beds 
being  found  at  all  angles  until  finally  the  bedding  only 
shows  here  and  there,  phthanite  occurs  to  some  extent, 
secondary  siiicification  is  quite  marked  in  some  places, 
and  the  rock  as  a  whole  on  the  west  side  of  the  mountain 
would  be  pronounced  the  metamorphic  sandstone.  Yet 
the  occasional  presence  of  characteristic  Pescadero  sand- 
atone,  the  gradual  transition  from  the  one  sandstone  to 
the  other,  together  with  the  structure  of  the  mountain, 
would  seem  to  suggest  that  the  metamorphic  sandstone 
and  accompanying  phthanites  simply  made  up  the  lower 
part  of  the  Pescadero  series. 

This  relation  is  suggested  by  the  exposures  on  many  of 
the  hills  in  and  around  San  Francisco.  Indeed,  it  is  not 
to  be  wondered  at  that  all  the  early  geologists  and  down 
to  within  a  few  years  have  placed  the  metamorphic  sand- 
stones, the  phthanites,  and  the  younger  sandstones  in  one 
series,  for  such  a  relationship  appears  to  be  the  true  one 
on  the  San  Francisco  peninsula. 
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As,  however,  most  of  the  recent  observers  agree  in 
placing  a  marked  non-conformity  between  the  metamor- 
phic  rocks  and  the  Cretaceous  rocks,  with  the  latter  of 
which  the  Pescadero  series  has  been  thought  to,  in  part, 
agree,  the  writer  has  preferred  in  this  paper  to  accept 
their  conclusions. 

Occurrence, — The  metamorphic  sandstone  occurs  in 
connection  with  phthanite  or  serpentine  in  most  of  hills 
included  in  the  broad  belt  which  extends  from  Fort  Point 
and  Point  Lobos  southeastward  to  the  bay  between  Mis- 
sion Bay  and  Visitacion  Valley.  It  also  forms  the  south- 
western flank  of  the  San  Bruno  Mountains. 

It  is  found  abundantly  on  the  edge  of  the  foothills  facing 
San  Francisco  Bay  from  Milbrae  to  Redwood  City;  on 
the  ridge  which  starting  from  Mussel  Rock  extends  south- 
east on  the  west  side  of  San  Andreas  and  Crystal  Springs 
Valleys.  Also  in  Black  Mountain  and  southward,  and  in 
general  wherever  the  metamorphic  rocks  are  found.  In 
the  Santa  Cruz  Mountains  much  of  the  eastern  slope  and 
the  highest  peaks  are  made  up  of  the  metamorphic  sand- 
stone and  associated  rocks. 

Relations. — From  the  lack  of  bedding  or  structure  it  is 
seldom  that  any  relation  can  be  made  out  between  the 
metamorpliic  sandstone  and  the  other  formations.  The 
only  relation  so  far  observed  is  that  it  lies  conformably 
under  the  phthanite  and  probably  also  above.  This  ap- 
pears in  several  of  the  phthanite  hills  in  San  Francisco, 
notably  on  Castro  Heights.  Mr.  F.  Leslie  Ransome 
reports  the  same  relation  to  exist  north  of  the  Golden 
Gate*  and  on  Angel  Island. t 

Correlation, — No  fossils  have  ever  been  found  in  the 
metamorphic  sandstone  of  the  San  Francisco  peninsula. 

•Univ.  of  Cal.,  Bull.  Geol.  Dept.,  vol.  i,  pp.  73-74. 
t  Univ.  of  Cal.,  Bull.  Geol.  Dept.,  vol.  i,  p.  198. 
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Its  age  is  therefore  not  known.  From  hs  association 
with  the  phthanite  it  has  been  thought  to  be  oi  about  the 
same  age.  and  so  is  called  Jurassic  by  some.  Assuming 
the  existence  of  a  noncoiitormit>-  between  these  rocks  and 
the  CretaceoosT  it  may  be  best  for  the  present  simply  to 
consider  them  as  pre-Cretaceous.* 

THE    PESCADERO    SERIES. 

The  San  Francisco  sandstone  was  one  of  the  earliest 
formations  rect^nized  and  described  in  this  State.  Of 
late,  however,  as  intimated  above,  it  has  been  thought 
that  the  formation  originally  described  under  the  name 
San  Francisco  sandstone,  instead  of  being  one  formation 
represents  at  least  two  of  verj-  differing  ages.  In  most, 
if  not  all.  the  recent  papers  the  California  or  San  Fran- 
cisco sandstone  has  been  assumed  to  belong  to  the  pre- 
Cretaceous  series.  But  the  writer  has  found  that  a  large 
part  of  what  was  originally  described  as  the  San  Francisco 
sandstone  belongs  to  a  series  which  certainly  is  in  part 
Miocene,  as  at  tirst  described  by  Blake,  probably  in  part 
Tejon  and  possibly  in  part  Cretaceous.  The  best  expos- 
ure of  the  series  was  found  in  the  low  bluffs  near  Pesca- 
dero,  extending  from  Pescadero  Point  nearly  to  Pigeon 
Point.  It  was  the  only  place  found  appearing  to  give 
an\thing  like  a  complete  section.  The  beds  are  practic- 
ally perpendicular  and  near  one  end  of  the  section  are 
fossiliferous.  As  a  matter  of  convenience,  the  formation 
will  be  distinguished  in  this  paper  as  the  Pescadero  series. 

The  Pescadero  series  has  a  thickness  estimated  at  from  ■ 
2000  to  over  10.000  (^?)  feet.     Though  apparentlv  over- 
looked bv  some  of  '.he  recent  writers  on  California  geolog\-, 
all  [he  earlier  worker?  recognized  the  existence  below  the 
White  Miocene  .Shale  of  sandstones  coniainini;  older  Mi- 

•Au.*r:cin  ti^.-.o^i^u  vol.  ii,    IsSH   pp.    153  -(  «;.;    also  Ti.1.   iL    ISSO, 
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ocene  fossils.     It  is  now  believed  that  Blake  was  right  in 
placing  these  with  the  San  Francisco  sandstone. 

The  sandstone  and  shale,  which  is  quite  typically  de- 
veloped in  Telegraph  Hill  and  other  hills  in  the  north- 
eastern part  of  San  Francisco,  is  found  making  up  a  large 
part  of  the  San  Bruno  Mountains,  just  south  of  the  city. 
It  is  then  found  typically  developed  at  Point  San  Pedro 
and  again  at  Pescadero  Point.  The  section  there  gave  a 
thickness  calculated  at  10,800  feet.  Near  the  southern 
end  of  this  section  are  several  hundred  feet  of  conglom- 
erate, and  in  this  conglomerate  were  found  Turritella 
hoffmanni  Gabb,  and  a  few  other  forms,  not  yet  identified. 
In  the  headwaters  of  Stevens'  Creek  and  Coal  Mine 
Caiion  occurs  a  conglomerate  indistinguishable  from  the 
conglomerate  near  Pigeon  Point,  and  also  containing 
Turritella  hoffmanni  Gabb,  together  with  Lirofecten 
estrellanus  Conrad,  Ostrea  and  Dosina.  Again,  in  Alum 
Rock  Caiion  in  the  Mt.  Hamilton  Range,  near  San  Jos6, 
are  found  similar  sandstones  and  conglomerate  with  a 
similar  fauna,  and  containing  also  the  characteristic  Ostrea 
titan  Conrad,  and  some  other  forms. 

The  Pescadero  section  has  thus  served  as  a  key,  showing 
as  it  does  in  continuous  section  rock  very  typical  of  the 
old  San  Francisco  sandstone,  as  developed  in  San  Fran- 
cisco, and  conglomerate  identical  in  appearance  and 
fossils  with  the  somewhat  abundant  f ossilif erous  sandstones 
and  conglomerates  underlying  the  White  Miocene  shale. 

The  writer  visited  the  original  locality  from  which  Pro- 
fessor Lawson  described  his  **  Carmelo  Series,"  and  is 
inclined  to  the  belief  that  the  Carmelo  series  will  be 
found  to  be  the  equivalent  of  the  conglomerate  of  the 
Pescadero  series. 

In  the  Coast  Range  Mountains  of  Southern  California, 
Dr.  Antisell  studied  the  lower  Miocene  strata  in  some  de- 
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tail.  It  is  believed  that  the  strata  described  by  him  will 
be  found  to  belong  to  the  Pescadero  series. 

Petrography  and  Stratigraphy. — This  iormation  may 
be  described  under  three  facies,  the  first  two  of  which 
everywhere  grade  into  each  other,  the  last  being  more 
distinct. 

The  first  is  typically  developed  at  Point  San  Pedro  and 
the  neighboring  bluffs.  The  exposure  consists  of  dark 
and  black  shales  and  slates,  or  shaly  sandstones  which, 
while  showing  finer  bedding,  is  distinctly  bedded  in  layers 
of  from  one  to  three  inches  or  upwards.  Many  layers  of 
coarse  grained,  sometimes  conglomeritic,  grey  or  white 
hard  sandstone  or  quartzite  occur  interstratified  in  that 
series.  This  sandstone,  while  sometimes  heavily  bedded, 
is  not  in  continuous  layers,  but  constantly  varying  in 
thickness  and  sometimes  disappearing  altogether.  At  the 
top  of  the  point,  where  the  nearly  vertical  shales  have 
been  deeply  weathered,  they  have  become  the  same  in 
appearance  as  the  soft  yellow  sandstones  which  in  other 
regions  have  been  assigned  to  the  Miocene  age,  as,  for 
example,  the  sandstone  exposed  along  the  top  of  the 
ridge  west  of  Woodside  and  Searsville.  The  bedding 
runs  from  the  shale  into  the  sandstone  without  break, 
leaving  no  doubt  that  the  one  is  only  the  weathered  pro- 
duct of  the  other.  In  places  the  joints  have  been  filled 
with  a  white  mineral  like  barite.  In  San  Francisco  this 
facies  is  well  shown  by  a  deep  cut  on  Second  street, 
several  blocks  from  Market,  also  at  the  corner  of  Jones 
and  Washington  streets. 

The  second  facies,  which  is  quite  common,  consists  of 
heavy  bedded  sandstone,  generally  of  a  yellow  or  brown 
color  where  weathered,  but  a  grayish  blue  in  the  interior 
ol  the  strata  where  not  weathered.  In  some  places  the 
beds   will  average  a  foot  or  two  thick,   the  stratification 


NEOCENE    STRATIGRAPHY.  3OI 

being  distinct.  In  other  places  the  strata  are  very  heavily 
bedded,  and  frequently  so  intersected  with  joint  planes 
that  it  is  difficult  to  make  out  the  real  bedding.  In  many 
places  these  sandstones  were  observed  to  be  peculiarly  and 
quite  characteristically  weathered,  so  as  to  give  the  surface 
a  pitted  or  honeycombed  appearance,  the  cells  being  from 
a  fraction  of  an  inch  up  to  five  or  six  inches  across.  The 
resisting  cell  walls  have  probably  been  hardened  by  iron 
which  has  infiltrated  into  the  network  of  joint  planes.  At 
Point  San  Pedro  these  strata  lie  upon  the  granite,  and  are 
largely  made  up  of  granite  boulders  and  fragments.  The 
proportion  of  granite  increases  as  the  main  granitic  mass 
is  approached,  until  it  becomes  difficult  to  recognize  the 
separating  line. 

These  two  facies  were  not  found  occupying  definite 
horizons,  but,  as  in  the  Pescadero  section,  grade  into  each 
other,  and  succeed  each  other  irregularly  in  the  vertical 
section. 

The  third  facies  is  more  characteristic.  It  is  a  con- 
glomerate, heavy  bedded,  and  apparently  made  up  of  the 
rocks  of  the  metamorphics,  fragments  of  phthanite  being 
particularly  abundant.  This  conglomerate  is  usually  quite 
hard,  the  included  fragments  breaking  across  where  a 
piece  of  the  rock  is  fractured.  The  rock  is  usually  brown 
or  dark  colored,  except  where  relieved  by  the  red  or  other 
colors  of  the  phthanite.  The  pebbles  are  usually  not 
very  large,  varying  from  an  inch  or  under  to  three  or  four 
inches  in  diameter.  They  are  frequently  found  to  be  dis- 
tinctly faulted. 

The  conglomerate  of  Carmelo  Bay  is  laid  down  upon 
granite  and  contains  considerable  granite,  which  the  con- 
glomerates of  the  Santa  Cruz  Mountains  do  not,  as  far  as 
observed.     This  is,  however,  due  to  local  conditions  and 
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may  not  affect  the  main  question  of  their  original   con- 
tinuity. 

As  previously  stated,  the  best  section  observed  was  that 
running  from  Pescadero  Point  almost  to  Pigeon  Point. 
(Plate  xxiv).     The  strata  are  almost  perpendicular  for  the 
whole  distance  of    over  five   miles;   at  the   northern  end 
disappearing  under  some  gently  dipping  strata,  and  at  the 
southern  end,  where  the  dip  of  the  beds  becomes  lower, 
being  cut  o£f  by  a  fault.     The  section  was  made  by  pacing 
and  abundant  observations  upon  the  dip  and  strike,  cor- 
rected by  the  U.  S.  Coast  and  Geodetic  Survey  chart  of 
that  region.     The  section  was  not  examined  in  great  de- 
tail, and  the  frequently  varying  strike  gave  room  for  the 
presence  of    faults;   but    though    carefully  watched   for. 
none  were  found  of  any  magnitude  except  the  one  at  the 
south   end  of  the  section.     The  section  gave  a  thickness 
of  nearly  ii,ooo  feet,   composed,  with   the  exception  of 
600  feet  of    conglomerate  at  the    southern   end,   of   the 
thin  bedded  and  heavy  bedded  sandstone,  changing  rapid- 
ly  from   one   to  the  other  all  through  the  section.     The 
predominating  layers  average  from  three  inches  to  a  foot 
in  thickness.     Over  a  large  part  of  the  exposure  the  dip^ 
is  as  high  as  85°,  but  near  the  southern  end  quickly  be-~, 
comes  lower,  at  the  fault  being  only  about  30^^.     South  o. 
the  fault  the  dip  is  still  lower,  becoming  nearly  horizont^ 
just  north  of  Pigeon  Point- 
One  question  of  vital   importance   remains  undecide  ^^-.j 
That  is,  which  is  the  bottom  and  which  is  the  top  of  t.""^^  ' 
section?     Other  things  being  equal  it  would  generally      "^S^ 
assumed  that  the  conglomerate  was  at  the  bottom  of    -f-  ~» 
series.     But  the  low  dips  at  the  south   end  of  the  seci^ 
point  to  the  conglomerate  as  the  uppermost  member.  .. 

the  conglomerate  is  the   lowest  member  then  the  ^vh^^. 
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series  belongs  to  the  Miocene  Tertiary,  which  hardly  seems 
probable.  If  the  conglomerate  is  the  uppermost  mem- 
ber, then  the  series  may  be  the  result  of  continuous  sedi- 
mentation through  part  or  all  of  the  Cretaceous  and  Eocene . 
It  is  not  easy  on  the  latter  theory  to  explain  the  presence 
of  such  large  quantities  of  the  metamorphic  rocks,  which 
presumably  had  just  been  buried  beneath  the  rest  of  the 
section,  unless  we  assume  considerable  erosion  previous 
to  their  laying  down.  In  the  Pescadero  section  no  evi- 
dence of  a  break  was  observed;  the  conglomerate  seems 
to  run  into  the  thin-bedded  sandstone,  the  strike  and  nearly 
vertical  dip  being  the  same  in  both.  « 

The  conglomerate  of  the  Carmelo  series  was  laid  down 
upon  granite.  If  it  is  rightly  correlated  with  the  con- 
glomerate of  the  Pescadero  series,  then  the  conglomerate 
of  Pescadero  must  represent  the  bottom  of  the  series  or 
else  there  must  have  been  uplift,  erosion,  and  exposure 
of  the  metamorphic  rocks  between  the  laying  down  of 
the  conglomerate  and  the  rest  of  the  series,  notwithstand- 
ing the  evidence  to  the  contrary  at  Pescadero.  This  up- 
lift and  exposure  may  have  been  local.  As  the  evidence 
seems  to  favor  the  latter  theory  it  will  be  taken  tentatively 
here. 

Professor  Lawson  estimated  the  Carmelo  series  to  have 
a  thickness  of  at  least  800  feet.*  The  conglomerate  at 
Pescadero  was  estimated  to  have  a  thickness  of  720  feet 
at  least.  Blake  gave  the  San  Francisco  sandstone  a  thick- 
ness of  2000  or  3000  feet.t 

Dr.  Antisell,  working  south  of  the  Santa  Cruz  Mount- 
ains, obtained  the  following  section  of  the  strata  below 
the  White  Miocene  shale. 


"^Univ.  of  Cal.,  Bull.  Geol.  Dept.,  vol.  i,  p.  19. 
t  Rep.  Geol.  Recon.  in  Cal.,  1858,  p.  153. 
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"Grita   uid   calcareoDs   Bandstonee,  as  at  Fanza   and 

SsqU  H&rguiU 360  feet. 

San  Antooui  UDdBtoncB,  with  Dosina,  etc   250  feet. 

GjpBeoas  bnd  fennginoas  Baadstoiiea  of  Saota  Inez, 
Panza  and  Oavilan,  containiiiR  Ostrea,  TDiritella, 
etc.'" 1,200  feet. 

Or  thickness  below  Whit«  shale 1,S10  te«t. 

Occurrence. — The  Pescadero  series  is  well  exposed 
at  a  number  of  points  about  San  Francisco  Bay.  At 
Benicia,  Blake  found  in  rocks  of  this  series  a  Trochus, 
Turritella  and  shark's  tooth.  In  San  Francisco  it  makes 
up  the  three  hills  in  the  northeast,  or  business  quarter, 
of  the  city.  The  hills  just  north  and  west  of  Ocean 
View  and  most  of  the  San  Bruno  Mountains  belong  to  this 
series.  It  is  finely  exposed  at  Point  San  Pedro  and  at 
Pescadero,  It  appears  to  be  one  of  the  most  abundant 
formations  of  the  Santa  Cruz  Mountains.  It  occurs 
abundantly  in  the  Mount  Hamilton  Range  and  to  some 
extent  in  the  Mount  Diablo  Range. 

If  it  be  correctly  correlated  with  the  lower  Miocene 
strata  worked  up  by  Mr.  Andselt.  it  will  probably  be 
found  that  this  formadon  is  widespread  all  through  the 
Coast  Ranges. 

HelaiioHS. — The  relation  to  the  underh-ing  metamor- 
phic  rocks  has  already  been  discussed  under  that  head. 
The  existence  of  water-worn  metamorphic  fragments  in 
the  Pescadero  series  would  argue  for  a  nonconformity 
between  the  t^vo  formations,  unless,  as  above,  we  assume 
uplift  and  extensive  erosion  during  one  part  of  the  period 
of  deposition  of  the  Pescadero  series. 

At  Pescadero  Point  the  Pescadero  series  is  overlain 
uncontnrmablv  bv  stratii  ha\-ing  only  a  small  dip.  and  in 
turn   both    are    cnerlain    bv  about    six   feet   Ot    horizontal 

■lV;ri.^  R,  R,  Report.  r..l.  7,  p.  197. 
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Quaternary.  The  age  of  the  overlying  strata  was  not  de- 
termined, as  they  differed  petrographically  from  any  rock 
found  elsewhere.  Their  position  and  structure  would 
seem  to  indicate  that  they  belong  to  the  Monterey  series. 
In  San  Francisquito  Creek,  above  the  Mayfield-Searsville 
road,  the  Pescadero  series  with  a  high  dip  is  overlain  by 
the  gently  dipping  Merced  series ;  and  as  the  Merced  and 
Monterey  series  are  found  to  be  conformable,  that  would 
place  the  Pescadero  series  unconformably  below  the 
Monterey  series. 

At  Carmelo  Bay  Dr.  Lawson  believes  a  nonconformity 
exists  between  the  Carmelo  series  and  the  White  Miocene 
shale  or  Monterey  series.  In  the  same  place  the  Carmelo 
series  is  seen  resting  upon  the  granite.*  At  Point  San 
Pedro  the  formation  also  rests  upon  the  granite. 

Correlation. — The  fossiliferous  formations  just  under- 
l3nng  the  White  shale  that  are  described  by  Dr.  Antisell 
and  Prof.  Whitney  are  believed  to  be  correctly  correlated 
with  part  of  the  Pescadero  series.  Their  Miocene  age 
can  hardly  be  questioned. 

An  attempt  to  work  out  the  faunas  of  the  three  divi- 
sions made  by  Dr.  Antisell  for  the  strata  below  the  White 
shale   was   only  partly   successful.      The  following  is  a  . 
partial  list: 

c.     The  grits  and  calcareous  Haudstones. 

Ostrea  titau  Conrad. 

Ostrea  panzana  Conrad. 

Hinites  crassa  Conrad. 

Pallinm  estrellanns  Conrad. 

Cyclas  permacra  Conrad. 

Balanns  estrellanns  Conrad. 

Asterodapis  antiselli  Conrad, 
b.    The  San  Antonio  sandstones. 

Dosinia  alta  Conrad. 

Dosinia  montereyana  Conrad. 


•Univ.  of  Cal.,  Bull.  Geol.  Dept.,  vol.  i,  p.  7. 
2d  Bkb.,  Vol.  V.  (  20  )  Auguat  1,  1896. 


306  CALIFORNIA    ACADEMY'    OF    SCIENCES. 

Dosinis  moutaiia  Conrad. 

Do«iaU  loagaU  Coarad. 

Dosioia  anbobliqne  Conrad. 
a.    Tbe  gjpoeoas  and  fermeincms  sandslonee. 

HytUQB  inszsnsie  Conraa. 

Pacta  jdesma  iuezeniis  Conrad. 

Tarntella  tbtUU  Conrad. 

Ostrea. 
The  gypseous  and  ferruginous  sandstones  do  not  seem 
to  have  been  very  fossiliferous  and  are  associated  with 
conglomerate  and  lignitic  layers.  They  would  thus  seem 
to  have  some  similarity  to  the  Carmelo  series  of  Lawson. 
Among  the  specimens  found  at  the  head  of  Stevens' 
Creek  were  the  following : 

Ostraa  sp.  iiid. 

Liropeotea  estrellaunB  Conrad  ap. 

TarriteUa  hoffmauni  flabb. 

Doainia  ep.  ind. 
Oslrea  titan  has  been  found  near  this  point. 
In  Alum  Rock  Caiion  in  what  are  thought  to  be  the 
same  beds  were  found : 

Natica  sp. 

Ostrea  titan  Conrad. 

Liropectea  eBtrellanas  Conrad  sp. 

Ql^cimerU  generosa?    Ootild. 

Namnia!it«B! 
Assuming  that  the  younger  part  at  least  of  the  series  is 
of  Miocene  age  there  seems  to  be  some  evidence  that 
part  of  the  series  is  of  Tejon  (Eocene)  age.  There  is 
claimed  to  be  a  striking  resemblance  between  the  sand- 
stone of  Searsville  Valley  and  the  Tejon  sandstones. 

In  a  well  near  Haakerville  light  colored  sandstone,  full 
of  the  stems  of  some  plant,  was  found.  Mr.  Gabb  re- 
ports the  same  stems,  and  identities  them  with  fucoids  in 
the  '■  Cretaceous  rocks  overlying  the  coal  at  Mount 
Diablo."'"      These   beds  have  since  been   shown   to   be 

'Oool.  Surv.  u(  Cnl.,  Geology,  vol.  i,  p.  71. 
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Eocene  at  Mount  Diablo.  In  Alum  Rock  Cafion,  near 
San  Jos6,  a  piece  of  float  rock  was  found  to  contain  what 
were  thought  to  be  Nummulites,  though  only  cross  sec- 
tions could  be  obtained.  The  genus  Nummulina,  though 
known  to  exist  from  the  Carboniferous  to  the  present,  is 
only  known  to  have  attained  a  considerable  size  and  to 
have  been  of  any  geological  importance  in  one  age,  the 
Eocene.  The  evidence  of  the  fucoids  near  Haakerville 
is  of  only  minor  importance,  but  must  be  taken  into  con- 
sideration. 

If,  as  the  structure  suggests,  the  conglomerate  in  the 
Pescadero  section  is  near  the  top  of  the  series,  it  would 
seem  possible  that  the  great  thickness  of  strata  below 
represent  not  only  the  deposition  of  the  Miocen^,  but 
possibly  also  of  the  Eocene. 

In  conclusion,  it  may  be  stated  that  below  the  White 
Miocene  shale  or  Monterey  series  of  the  Miocene,  there 
has  been  found  to  lie,  unconformably,  a  series  of  sand- 
stones, shales  or  shaly  sandstones  and  conglomerates, 
having  a  thickness  of  several  thousand  feet,  in  part,  at 
least,  of  older  Miocene  age,  and  possibly  extending  back 
through  the  Eocene. 

THE    MONTEREY-MERCED    PERIOD. 

The  Monterey  series  was  among  the  earliest  of  forma- 
tions described  in  California.  It  was  assigned  to  the 
Miocene,  and  later  investigations  have  not  modified  that 
decision. 

The  first  mention  of  the  Merced  series  was  by  Whitney, 
who  merely  mentions  the  finding  by  Gabb  and  Remond 
of  Pliocene  strata  on  Seven-Mile  Beach.*  These  beds 
seem  to  have  commanded  little  attention  until  recently. 
They  were  recently  described  more  in  detail  by  Professor 

*  Geol.  Snrv.  of  Cal.,  Geology,  vol.  i,  p.  79. 
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Lawson,  by  whom  they  were  called  the  Merced  series.' 
They  have  been  called  Pliocene  by  all  who  have  worked 
with  them.  From  Half  Moon  Bay  southward,  at  a  num- 
ber of  places,  occur  very  fossiliferous  beds,  which  have 
often  been  mentioned  or  referred  to,  but  of  which  litde 
has  been  written.  The  fossils  obtained  from  these  beds 
have  been  referred  by  some  to  the  Miocene,  by  some  to 
the  Pliocene.  The  same  beds  have  been  referred  to  the 
Pliocene  where  little  disturbed,  and  to  the  Miocene  where 
much  disturbed. 

The  field  work  done  by  the  writer  has  seemed  to  show : 

1.  That,  though  minor  oscillations  have  occurred, 
there  has  been  continuous  sedimentation  from  the  begin- 
ning of  the  Monterey  series  to  the  end  of  the  Merced. 
(Due  to  minor  oscillations,  this  is  not  always  true  locally.) 

2.  That  the  two  are  similar  in  structure,  that  structure 
having  been  received  from  the  movement  which  took  place 

•  at  the  end  of  the  Merced  period. 

3.  That  the  fossiUferous  beds  south  of  Half  Moon  Bay 
are  conformable  with  the  Monterey  series  below  them 
and  the  Merced  series  above  them. 

4.  That  the  Monterey  series  is  Miocene,  the  Merced 
series  on  Seven-Mile  Beach  principally  Pliocene,  and 
the  fossiliferous  beds  transitional  between  the  two,  con- 
taining a  mixture  of  Miocene  and  Pliocene  forms.  That 
means  that  if  a  line  were  drawn  between  the  Miocene  and 
Pliocene  it  would  not  come  at  the  top  of  the  Monterey 
series,  as  usually' defined,  but  from  one  to  several  hun- 
dred feet  higher,  somewhere  in  the  period  of  the  fossil- 
iferous beds. 

It  would  be  difficult,  it  not  impossible,  to  draw  the  line 
between  the  two  ages,  as  it  would  be  largely  governed  by 
individual  inclinations.     Accordingly  the  writer  prefers 

-  fniv.  o(  Cnl.,  Bull.  Dept.  o(  Geol.,  tol.  i,  p.  143. 
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to  Simply  call  them  the  **  transition  beds  "  of  the  Merced 
series,  grouping  them  with  the  Merced  series  because 
petrographically  they  are  similar  to  the  predominating 
rocks  of  that  series. 

THE    MONTEREY    SERIES. 

Lithology. — ^The  Monterey  series  or  formation,  or,  as 
it  is  variously  known,  the  White  Miocene  shale,  or  Bitu- 
minous shale,  is  the  most  characteristic  formation  of  the 
Miocene.  It  is  for  the  most  part  nearly  white  or  light  buff 
in  color,  of  a  shaly,  porous  character.  It  is  quite  soft 
and  without  grit,  yet  resisting  weathering  to  a  remarkable 
degree,  loose  fragments  or  artificial  exposures  maintain- 
ing their  sharp  edges.  It  is  usually  quite  thin  bedded, 
the  bedding  being  very  distinct.  It  is  generally  cut  up  by 
joint  planes  which  determine  the  surfaces  of  fracture. 
The  porosity  has  been  found  in  some  cases  to  be  due  to 
the  leaching  out  of  minute  shells,  probably  foraminifera. 
This  shale  has  distributed  through  it  some  carbonaceous 
material,  which,  though  not  generally  showing,  except 
occasionally  as  small  black  specks,  gives  rise  to  the  bitu- 
minous springs  and  deposits  so  common  along  the  coast. 

Near  Santa  Cruz,  apparently  underlying  but  probably 
part  of  the  same  formation,  is  a  black  bituminous  rock, 
like  a  coarse  grained  sandstone,  in  which  the  matrix  is 
bitumen.  Large  quantities  of  this  rock  are  shipped  to 
San  Francisco. 

At  places,  as  on  Bald  Knob  near  the  road  down  Tuni- 
tas  Creek,  the  shale  appears  to  be  silicified  into  chert  or 
chalcedony  or  sometimes  resembling  opal.  It  maintains 
its  white  color  and  bedding. 

At  Monterey  and  other  places  it  is  very  rich  in  infu- 
sorial forms,  diatoms,  sponges,  etc.,  so  that  it  has  been 
considered  as  a  vaist  deposit  of  such  forms.  Recently 
Professor  Lawson*  has  advanced  the  suggestion,  upon 

*  Univ.  of  Cal.,  Bull.  Dep.  Geol.,  vol.  i,  p.  24. 
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chemical  and  microscopic  examination,  that  the  White 
shale  is  of  volcanic  origin.  He  estimates  its  thickness  at 
over  looo  feet. 

There  is,  however,  one  feature  which  would  seem  to 
contradict  that  theory.  At  Santa  Cruz  and  for  a  short 
distance  south,  the  bluffs  are  formed  of  the  fossiliferous 
Transition  beds.  The  structure  is  a  shallow  syncline.  Plate 
xxiv.  Going  north  from  the  lighthouse  the  lower  of  the 
Transition  beds  are  crossed,  as  shown  in  the  section,  plate 
xxiv,  and  the  top  of  the  White  Miocene  shale  reached. 
As  the  bottom  of  the  Transition  beds  is  approached,  the 
beds  take  on  more  and  more  the  character  of  the  White 
Miocene  shale  until  before  the  parting  is  reached  they 
become  indistinguishable  from  it,  showing  that  the  condi- 
tions held  over  from  the  one  period  to  the  other.  Fur- 
ther, as  mentioned  below,  its  apparent  existence  in  the 
middle  of  the  Merced  series  on  Seven  Mile  Beach. 

Occurrence. — The  White  shale  is  almost  wanting  on  the 
northeastern  slope  of  the  mountains.  A  small  exposure 
occurs  on  the  Menlo  Park-Searsville  road,  a  mile  or  two 
from  Searsville;  also,  on  the  road  on  top  of  the  ridge, 
half  a  mile  south  of  the  Searsville- Pescadero  road.  But 
on  the  west  side  of  the  main  ridge  it  forms  one  of  the 
principal  rocks.  One  of  the  best  exposures  in  the  Santa 
Cruz  Mountains  is  along  the  coast  from  Scott's  Creek 
south  to  Santa  Cruz.  Here  it  occurs  dipping  gently  to 
the  ocean  and  can  be  well  studied  in  the  ravines  which 
have  cut  down  through  it.  On  the  south  point,  at  the 
mouth  of  Wood's  Gulch  on  Seven  Mile  Beach,  two  or 
three  hundred  feet  above  the  beach,  there  occurs  an  out- 
crop of  rock  identical  in  appearance  with  the  White 
shale.  Its  presence  here  in  the  middle  of  the  Merced 
series  is  difficult  to  explain,  but  will  be  touched  upon  later. 
Considering  the  thickness  and  extent  of  this  formation  on 
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the  coast  side  of  the  mountains,  the  question  naturally 
arises,  what  has  become  of  this  formation  on  the  bay 
side,  where  only  one  small  outcrop  near  Searsville  has 
been  noted?  The  most  acceptable  answer  is  that  it  has 
been  eroded  to  that  extent.  As  we  shall  see  under  the 
discussion  of  the  Merced  series,  that  formation  in  places 
rests  upon  the  granite  and  older  strata;  the  fragmentary 
character  of  the  outcrops  of  White  shale  on  the  east  side 
of  the  mountains  is  strengthened  by  the  further  evidence 
of  great  erosion.  Faulting  may  also  play  an  important 
part  in  its  present  distribution. 

Outside  of  the  Santa  Cruz  Mountains  the  White  shale 
is  found  abundantly  over  a  large  area,  occurring  for  sev- 
eral hundred  miles  along  the  coast. 

Relations, — The  relation  to  the  underlying  rocks  has 
already  been  discussed.  In  the  Santa  Cruz  Mountains 
it  is  believe  to  overlie  unconformably  all  the  older  forma- 
tions, in  some  places  lying  upon  the  granite,  in  others 
upon  the  Pescadero  and  older  series.  In  the  sections 
given  by  Dr.  Antisell  from  the  southern  part  of  the  State, 
the  White  shale  is  uniformly  represented  as  conformable 
with  the  underlying  Miocene.* 

The  relation  to  the  Merced  series  will  be  treated  under 
the  relations  of  the  Merced  series. 

Correlation, — The  White  Miocene  shale  is  generally 
very  unfossiliferous,  but  characteristic  fossils  have  been 
found  at  a  number  of  places,  notably  at  Monterey. 

A  few  fossils  were  found  by  Dr.  J.  P.  Smith  near  the 
summit  south  of  Searsville.  They  were  identified  as 
follows : 

Pecteu  peckhami  Gabb. 
Lnciua  borealis  Linnaeus. 
Pandora  conf.  scapha  Gabb. 
Nucula  sp.  iud. 

'^  Report  on  Pacific  Railroad  Survey,  vol.  vii,  pis.  i  ei  seq. 


312  CALIFORNIA    ACADEMY    OF    SCIENCES. 

Blake  reports"  the  following  from  this  horizon: 

Telliua  congeHtk  ConrBd. 

Meretrix  trashii  CoDTad  sp. 

Metceuaria  perlamiuoBa  Conrad. 
In   addition    Professor   Lawson    notest   the   following 
forms: 

Area  Bp.  (Nov.?) 

Saxidomus  Bp. 

Ledaep.  (Nov.?) 

Lucina  like  L.  creDulata. 

Clement  is!  sp. 

yoang  Cardiam,  or  Bmall  Venericardia. 

Macoma  Bp.  (Nov,!) 
Among  those  mentioned  by  Gabb  in  vol.  i  of  the  Pal- 
eontology of  Cal,  is  Ttirritella  hoffmanni  Gabb. 

Though  none  of  these  species  except  Lucina  borealts 
Linn,  occur  on  the  east  coast,  by  a  comparison  of  similar 
forms  Conrad  concluded  that  this  formation  was  Miocene. 
And  as  we  have  both  above  and  below  species  almost 
identical  with  Miocene  species  of  the  east  coast,  we  may 
accept  his  determination, 

THE    MERCED    SERIES. 

The  beds  which  will  be  assigned  to  this  division  have 
alternately  been  called  Miocene  and  Pliocene,  but  of  re- 
cent years  have  come  to  be  considered  Pliocene.  The 
field-work  of  the  writer  seems  to  show  that  they  are  Pli- 
ocene, though  at  the  bottom  probably  transitional  from 
the  Miocene.  This  formation  is  of  considerable  thick- 
ness and  is  very  fossiliferous.  Its  location  is  very  favor- 
able for  the  exposure  of  fine  sections,  so  that  along  the 
seaboard  it  is  exposed  almost  continuously  the  whole 
length  of  the  Santa  Cruz  Mountains,  and  in  cliffs  aver- 
aging perhaps  75  feet  high  (see  plate  .vxiv),  but  on  Seven 

•  Geni,  ItecDii.  ol  Cal.,  )85M,  pp,  182,  17!). 

t  Univ.  of  {■(il.,  IJuIl.  Deiit.  iiixA.,  vol.  i,  p.  27, 
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Mile  Beach  becoming  over  700  feet  high.  It  is  doubtful 
if  there  is  anywhere  in  America  a  Tertiary  formation 
presenting  so  many  advantages  and  attractions  for  study. 
That  it  is  intimately  concerned  in  the  structure  of  the 
mountain,  that  it  is  cut  and  interbedded  by  igneous  erup- 
tions, and  that  during  the  deposition  of  its  nearly  a  mile 
of  sediment  a  gradual  but  marked  change  in  the  fauna 
can  be  traced,  increases  the  interest  it  must  have  for  the 
student. 

Petrography. — The  Merced  series  of  the  Santa  Cruz 
Mountains  is  composed  of  a  great  thickness  of  partly 
consolidated  sands,  clays,  argillaceous  sands  and  hard, 
fine  conglomerates.  On  the  bay  side  of  the  range  the 
strata  have  felt  the  mountain-making  forces  more,  and 
are  usually  harder  and,  as  shown  by  the  distortion  of  the 
fossils,  more  crushed.  Local  metamorphism  and  minor 
variations  will  be  mentioned  later.  The  most  abundant 
and  characteristic  rock  is  a  dark  drab  or  slate  colored 
argillaceous  sand,  breaking  into  small  fragments  of  about 
half  an  inch  cube,  which  in  many  places  are  bright  red 
on  the  joint  faces.  In  places  it  shows  a  yellow  ochre-like 
deposit.  It  varies  in  hardness  from  that  which  crushes 
easily  in  the  hand  to  tough  and  more  argillaceous  varieties 
which  are  like  a  hard  clay.  Locally  it  sometimes  forms 
very  hard  nodules  or  layers,  generally  due  to  the  lime 
from  inclosed  shells,  many  of  the  shells  collected  being 
obtained  by  splitting  open  these  nodules.  In  places  this 
sandstone  is  thin-bedded,  but  it  is  more  apt  not  to  show 
many  bedding  planes  in  a  thickness  of  100-200  feet. 
This  rock  makes  up  the  most  of  the  long  hill  at  Point 
Pillar,  and  likewise  much  of  the  bluffs  to  the  south  and 
on  Seven-Mile  Beach. 

The  next  most  abundant  rock  is  a  yellow  or  buff  colored 
sand,  generally  quite  soft;  sometimes  it  weathers  in  the 
bluffs  until  it  seems  to  be  filled  with  great  pot-holes. 
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Just  below  the  sheet  of  basalt  south  of  Stanford  Uni- 
ver^sity  the  sandstone  is  coarse  grained,  nearly  white  and 
very  hard.  Above  the  sheet  of  basalt  it  has  been  leached 
out  until  the  fragments  on  the  surface  are  almost  as  por- 
ous as  a  sponge. 

Along  the  Seven-Mile  Beach  in  particular  there  are 
many  thin  layers  of  hard  conglomerate.  The  pebbles 
.are  usually  water-worn  fragments  of  phthanite  and  the 
other  metamorphtcs,  usually  less  than  an  inch  in  diame- 
ter. These  layers  are,  as  a  rule,  very  hard  and  seldom 
more  than  a  foot  or  two  thick,  though  sometimes  there 
are  many  layers  close  together.  At  several  places  along 
the  Seven-Mile  Beach  section  they  resist  weathering  and 
stand  out  very  prominently  from  the  softer  surrounding 
strata,  one  layer  at  lowest  tide  being  traceable  several 
hundred  feet  out  into  the  ocean.  Most  of  these  fine  con- 
glomerates contain  many  commuted  fragments  of  shells, 
,which  may  account  for  their  hardness.  In  some  the  pro- 
portion of  shell  fragments  becomes  so  great  that  they 
would  more  properly  be  called  shell  breccias  or  brecciated 
limestone.  Such  a  breccia  outcrops  quite  prominently 
in  the  foothills  west  of  San  Bruno;  also  along  the  con- 
tact running  southeast  from  Mussel  Rock  between  the 
Miocene  and  metamorphic  or  igneous  rocks.  Just  above 
the  sheet  of  basalt  south  of  Stanford  University  occurs  a 
similar  brecciated  limestone,  largely  composed  of  frag- 
ments of  Balanus,  and  rather  soft  and  friable.  In  all  the 
ravines  running  into  San  Francisquito  Creek  above  Sears- 
ville  a  ledge  of  soft  limestone  is  crossed.  It  is  more 
strictlj'  a  calcareous  sandstone,  and  is  full  of  fossils  which 
undoubtedly  furnished  the  Hme, 

A  number  of  layers  of  lignite  from  im  inch  or  two  thick 
up  to  a  foot  in  thickness,  occur  in  the  section  along  Seven- 
Mile  Beach.     In  some  cases   the  structure  of  the  wood 
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still  shows,  but  in  most  cases  it  is  invisible  macroscopic- 
ally. 

At  the  top  of  the  section  along  Seven-Mile  Beach,  the 
sandy  strata  become  quite  soft — ^there  are  found  to  be  no 
hard  strata.  As  we  rise  in  the  series  the  strata  become 
more  and  more  unconsolidated  and  sandy,  the  upper  layers 
consisting  almost  entirely  of  yellow  and  orange  sand. 

Fine  gravel  occurs  in  some  abundance,  and  there  is  a 
little  coarse  gravel,  but  in  no  case  is  it  consolidated  into  a 
conglomerate. 

The  most  noticeable  layer  in  this  upper  series  is  a  white, 
chalky  layer,  which  Dr.  Lawson*  considers  a  volcanic 
ash.  On  the  beach  it  appears  as  a  bed  having  a  uniform 
thickness  of  about  one  foot,  interbedded  with  the  other 
strata.  At  one  point  on  the  northeast  slope  of  the  bluffs, 
near  the  head  of  Lake  Merced,  it  has  a  thickness  of  six 
feet.  The  Spring  Valley  Water  Works  Company  mine 
it  here  for  **  chalk."  Under  the  microscope  it  shows  no 
crystalline  structure,  nor  could  any  diatoms  or  foraminifera 
be  made  out ;  a  chemical  analysis  would  probably  throw 
much  light  on  its  composition  and  origin. 

Stratigraphy. — The  best  section  obtained  was  that 
along  Seven-Mile  Beach.  This  section  gives  probably  a 
nearly  complete  series  at  the  top.  The  bottom  of  the 
section,  however,  is  about  670  yards  north  of  the  contact 
with  the  igneous  rocks  of  Mussel  Rock,  so  that  the  sec- 
tion is  not  complete;  but  the  dip  at  this  point  becomes 
low,  and  there  is  abundant  evidence  of  faulting,  so  that 
it  is  not  thought  that  more  than  a  few  hundred  feet  are 
omitted. 

A  study  of  the  contact  between  the  Merced  series  and 
the  igneous  rocks  from  Mussel  Rock  southeastward  shows, 
however,  that  the  bottom  of  the  series  has  not  been  ex- 

*  Oniv.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,p.  144. 
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Feet. 

50  Sandstone  with  fossils 40 

49  Many  thin  layers  of  conglomerate  and  shell  fragments ...  20 

48  Sandy  layers 125 

47  Conglomerate 2 

46  Sand 10 

45  Conglomerate  with  Scuiella  interlineata  Stimp 5 

44  Yellow  sandstone 30 

43  Yellow  sandstone  with  many  layers  of  tine  conglomerate. .  20 

42  Yellow  sandstone  with  Scutella  interlineata  Stimp 15 

41  Yellow  sandstone 55 

40  Thin  layers  of  shells 10 

39  Yellow  sandstone 20 

38  Lignite,  several  thin  layers 

37  Yellow  sandstone , 25 

36  Conglomerate  with  Scutella  interlineata  Stimp 20 

35  Sandstone,   containing  many  layers  a  few  inches   thick 

almost  made  up  of  Scutella 55 

34  Bright  yellow  sandstone 20 

33  Same  with  hard  sandstone  layers  or  nodules  a  few  inches 

thick 10 

32  Bright  yellow  sandstone  with  scattered  shells  and  full  of 

pot-like  holes  from  a  foot  to  several  feet  in  diameter. . . .  145 

31  Layers  of  fine  gravel  and  conglomerate 20 

30  Yellow  sandstone  with  Lucina,  etc 110 

29  Drab  sandstone  with  thin  layers  of  lignite 10 

28  Yellow  sandstone 25 

27  Lignite. 

26  Buff  sandstone,  showing  a  few  scattered  fossils 530 

25  Same,   showing  layers  of   fine  and  coarse   conglomerate 

with  Crypta^  Olivella,  Nassa,  etc 55 

24  Drab  clay  with  bright  red  jointing 6 

23  Buflf  sandstone 235 

22  Gravel  and  conglomerate  with  fossils,    Crepidula  grandia 

Con.,  Standella  califomica  Con.,  Scutellay  etc 10 

21  Buflf  sandstone 60 

20  Yellow  sandstone  with  some  layers  of  conglomerate 105 

19  Layer  of  lignite  from  one  to  eight  inches  thick 

18  Yellow  sandstone 65 

17  Conglomerate,  very  hard,  with  Scutella 2 

16  Light  drab  sand  with  many  hard  projecting  layers  of  con- 
glomerate    150 

16  Same  as  above 195 
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15  Baff  aAnditone  And  dimb  c\aj  with  h^rd  layers  or  nodnlca 
of  «uid4toiie,  eontAinizLg  r<««j  pnjarii^mtM  Con^  5alf- 
7«a  patmta  Dixoik,  ete.      VcfJ  simtlAr  to  beds  ftt  moatk 

ol  PnrUimA  Creek 220 

CoBglomermte  ftnd  ibell  frm^meatii. 

14  Sererfti  Ujen  fall  of  Crepidmla  yram^k  Midd. 15 

13  Bolf  sAnditone  with  |V«m  (3iftetr»)   10 

12  Beds  with  CrepidaU  grmndis  Hidd.  ererj  few  feet 40 

Seftm  of  lignite. 
11  Light  drftb  sandfltone,  containing  beds  of   conglomemke 

and  »heU  fragments 100 

10  BnfF  colored  sandstone  230 

9  Xnmeron.H  scattered  lamellibranchs. 

S  Baff  orJored  sandstone 100 

7  Lignite 1 

0  Drsb  argillaceous  sandstone  with  pink  jointing,  contains 

Venms,  etc.     Same  rock  as  a  Pillar  Point 200 

5  Same  with  few  fossils.  TelUna,  etc 12D 

4  l>rab  argillaceous  rock 192 

3  Lower  gasteropod  beds.     ScTeral  hard  layers  from  1-2  feet 
thick  containing  a  great  abundance  of  gasteropods,  also 

Srui^lla,  Stand^Ma,  etc 13 

2  BofT  itaudstone  with  few  fr^ssils 170 

1  Bnlf  sandstone 100 

1  Buff  sandstone 235 

Total  thickness  of  the  section,  4740  feet. 

Some  of  the  upper  beds  are  exposed  in  a  long  land- 
slide, which  has  given  a  little  uncertaint}'  to  a  few  of  the 
thicknesses.  It  is  thought  that  the  upper  part  of  the  sec- 
tion as  given  here  extends  into  the  Pleistocene,  but  no 
way  was  found  of  drawing  the  line.  The  upper  beds 
are  practically  horizontal  and  contained  no  fossils  as  far 
as  could  be  discovered. 

The  long  landslide  mentioned  gives  a  good  opportunity 
to  studv  the  variation  in  the  lavers.  It  is  about  a  mile 
hffi^  and  the  course  agrees  with  the  strike  of  the  strata, 
sr>  ih'di  the  b<:cls  are  e.\pr>SL*d  horizontally  the  whole  dis- 
tance. It  was  found  that  in  that  distance  there  was  quite 
a  variation.     The  two  beds  of  the  strata  called  the  upper 
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gasteropod  beds  run  all  the  distance  and  quite  uniformly 
three  feet  apart.  Their  own  thickness,  however,  varies 
from  one  to  five  feet,  while  the  beds  overlying  them  are 
entirely  different  in  different  parts  of  the  course. 

The  section  was  made  by  pacing  (corrected  by  map), 
the  minor  layers  being  estimated  by  rough  measurement 
or  by  eye.  Frequent  landslides  at  the  foot  of  the  bluff 
make  it  difficult  to  get  accurate  measurements  of  many 
of  the  layers.  At  Wood's  Gulch  there  was  found  to  be 
a  fault  of  825  feet,  downthrow  on  the  south  side.  This 
was  the  only  fault  of  any  magnitude  discovered,  except 
those  at  the  south  end  which  could  not  be  measured. 
Professor  Lawson  estimated  the  sanie  strata  to  have  a 
thicknoss  of  5626  feet.*  These  beds  appear  to  thin  out 
to  the  southeast. 

This  section  was  the  only  one  obtained,  since  the  strata 
in  the  sections  south  of  Point  San  Pedro  have,  as  a  rule, 
low  dips  and  would  require  instrumental  surveys  to  assure 
any  degree  of  accuracy. 

A  little  south  of  Point  Montara  this  formation  lies  upon 
the  granite.  The  lowest  bed  where  it  lies  close  to  the 
granite  is  almost  made  up  of  pebbles  and  boulders  of 
granite.  In  a  short  distance  the  proportion  of  granite 
rapidly  decreases  and  the  layer  becomes  very  fossilifer- 
ous,  gasteropods  predominating,  and  from  their  resem- 
blance to  those  of  the  lower  gasteropod  beds  of  the  sec- 
tion on  Seven-Mile  Beach  it  is  thought  the  two  belong  to 
the  same  horizon. 

In  the  long  hill  at  Point  Pillar,  the  strata  are  excellently 
exposed  dipping  south,  the  dip  being  as  high  as  40^  part 
of  the  distance.  The  same  rock,  the  drab  argillaceous 
sandstone  with  red  joint  faces,  runs  through  the  whole 
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exposure.  Lucina  borealis  Linn,  is  very  abundant  here 
and  a  few  other  Miocene  forms  were  found.  At  Point 
Pillar  the  dip  becomes  horizontal  or  a  little  north  and  the 
stacks  and  long  reefs  seen  at  low  tide  show  almost  com- 
plete connection  with  the  bluffs  a  mile  south  of  Spanish 
Town.  Here  is  the  same  rock  containing  Crepiduia 
grandis  Midd.  From  here  to  Pescadero  Creek  the  same 
sandstone  makes  up  the  cliffs  under  the  Quaternary  wher- 
ever it  was  examined.  In  a  low  anticline  south  of  San 
Gregoria  Creek  it  was  estimated  that  about  500  feet  of 
strata  were  exposed.  Layers  of  pectens  were  espedally 
abundant  at  the  center  of  this  anticline.  At  Capitola  the 
thickness  actually  exposed  is  small,  the  rock  varying  from 
very  soft  and  friable  drab  sandstone  to  the  hard  layers  of 
the  same  thing,  lime  from  the  contained  shells  probably 
causing  the  difference ;  the  beds  here  are  very  fossilifer- 
otls  and  the  fossils  generally  fairly  well  preserved.  See 
plate  xxiv. 

These  bluffs  from  Point  Pillar  to  Capitola  will  doubt- 
less yield  excellent  sections  when  a  detailed  study  of  them 
is  made. 

No  exposure  of  sufficient  continuity  to  yield  sections 
of  any  value  were  found  in  the  mountains  on  either  the 
bay  or  coast  side. 

In  the  mountains  over  the  San  Fernando  tunnel  in  Los 
Angeles  county  and  the  foothills  in  that  neighborhood, 
and  in  the  foothills  in  the  city  of  Los  Angeles,  the  great 
thickness  of  unfossilif  erous  White  Miocene  shale  is  overlaid 
conformably  by  a  few  hundred  feet  of  fossiliferous  gravels 
and  conglomerates  whose  fauna  would  seem  to  place  them 
in  this  Merced  series.  At  San  Fernando  there  appears  to 
be  considerable  thickness,  but  the  strata  are  folded  and 
faulted  so  that  it  would  require  some  detailed  study  to  es- 
timate it.     In  going  up  the  caflon  leading  to  the  tunnel 
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from  the  south,  the  structure  is  seen  to  be  anticlinal,  so 
that  the  beds  that  make  up  the  foothills  run  down  on  the 
north  side  of  the  anticline  in  the  ridge  through  which  the 
tunnel  is  cut.  The  gravelly  deposits  in  Los  Angeles  give 
good  evidence  of  being  shore  deposits,  for  the  gravel 
seems  to  to  be  largely  derived  from  the  underlying  forma- 
tion and  the  boulders  are  pierced  and  sometimes  almost 
honey-combed  with  borings  of  one  of  the  rock  boring 
moUusks. 

Distribution. — The  Merced  series,  antedating  as  it  did 
the  upheaval  which  gives  the  Santa  Cruz  Mountains  its 
present  topographic  position,  was  probably  originally  laid 
down  over  all  or  most  of  the  region  now  occupied  by  those 
mountains.  The  upheaval,  however,  seems  to  have  op- 
erated largely  by  faulting,  which  resulted  in  some  parts 
having  been  elevated  and  exposed  to  erosion  more  than 
others,  so  that  the  beds  left  now  were  probably  under 
water  during  the  Quaternary  and  thus  preserved,  and  it 
is  only  the  post- Quaternary  uplift  which  has  exposed 
them.  As  we  might  expect  if  this  theory  is  true,  we  only 
find  these  Merced  series  beds  on  the  lower  flanks  of  the 
mountains  probably  not  over  1000  feet  above  sea -level. 
They  are  exposed  in  the  bluffs  along  the  sea -coast  from 
two  miles  north  of  Mussel  Rock  to  Capitola  at  least,  not 
continuously,  however,  for  between  Mussel  Rock  and 
Point  Montara,  at  Spanish  Town,  and  along  the  stretch 
north  of  Santa  Cruz  this  formation  is  lacking,  erosion 
having  exposed  the  underlying  strata  or  cut  down  the 
bluffs. 

How  far  back  into  the  mountains  the  Merced  series 
extends  was  not  accurately  determined.  In  Purissima, 
Lobetas,  Tunitas,  San  Gregoria  and  Pomponia  creeks  it 
was  found  to  extend  back  at  least  four  or  five  miles  from 
the  coast. 

2d  Bxb.,  Vol.  V.  (  21  )  Anguat  1.  1896. 
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From  Seven-Mile  Beach  the  Merced  aeries  extends 
southeast  in  the  directioQ  of  strike  to  Milbrae.  From 
there  to  Redwood  City  the  underlying  metamorphics  are 
exposed.  South  of  Stanford  University  the  foothills  are 
foBsiliferpus  and  show  the  presence  of  this  formation.  It 
is  also  shown  above  Searsville  in  the  lower  part  of  the 
ravines  running  into  the  valley  of  San  Francisquito  Creek 
from  the  west  and  south. 

Whitney  *  notes  the  presence  of  several  hundred  f6et 
of  this  formation  on  the  north  flank  of  the  Palo  Scrito 
Hills. 

It  seems  possible  that  most  of  the  beds  from  which 
older  Pliocene  fossils  have  been  reported  will  be  found 
to  correspond  with  this  series.  Dr.  Lawson  believes  thaV,^ 
the  strata  which  he  recently  described  as  the  "Wild  Cat  '. 
Series  "t  in  Humboldt  county  may  be  correlated  with 
the  Merced  series.  Thus  the  fauna  reported  from  Kirk- 
er's  Pass  and  Green  Valley,  Contra  Costa  county;  Santa 
Rosa  and  Russian  River,  Sonoma  county;  would  suggest 
the  presence  of  the  Merced  series. 

JielatioHS. — The  relation  between  the  Merced  and  Mon- 
terey series  was  best  seen  where  the  strata  of  the  Soquel 
basin  rest  upon  the  Monterey  series  so  abundant  uortb  of 
Santa  Cruz.  A  little  north  of  Surfside,  a  suburb  of  Santa 
Cruz,  the  contact  is  well  exposed,  the  line  being  marked 
by  a  line  of  scattered  pebbles  of  older  igneous  and  chert 
rock.  The  beds  have  a  low  dip  south  and  are  conform- 
able. Going  toward  the  lighthouse  the  beds  are  crossed 
in  ascending  order.  Just  above  what  has  been  taken  as 
the  line  of  contact  the  beds  are  indistinguishable  from  the 
most  characteristic  white  shale.  Ascending  the  series 
the  rock  changes  imperceptably  from  the  characteristic, 

"Geul.  Snrv.  of  Cnl.,  Geology,  vol.  i,  p.  154. 
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creamy,  fine-grained  shale  to  the  light  or  dark  drab  sandy 
strata  characteristic  of  the  Merced,  and  which  can  be 
traced  to  the  fossiliferous  beds  of  Soquel  and  Capitola. 
(See  plate  xxiv.) 

At  Point  Montara  the  Merced  lies  upon  the  granite, 
and  at  several  places  in  the  San  Francisquito  basin  the 
Merced  series  lies  unconformably  upon  the  Pescadero 
series.  There  is  thus  some  evidence  of  erosion  or  trans- 
gression between  the  two  periods. 

South  of  Half  Moon  Bay  the  same  relation  seems  to 
exist  as  at  Santa  Criiz,  as  indicated  in  certain  well  borings. 
On  Purissima  and  Tunitas  creeks  wells  have  been  sunk 
for  oil  to  depths  of  from  600  to  800  feet.  On  Purissima 
Creek,  about  a  mile  from  the  village  of  that  name,  a  well 
was  sunk  to  a  depth  of  770  feet;  oil  was  struck  at  240 
feet  and  from  that  depth  downward.  At  that  depth  they 
also  struck  **  some  fossil  clam  shells.''*  Calling  to  mind 
the  scarcity  and  character  of  the  fossils  of  the  white  or 
bituminous  shale  it  seems  probable  that  these  clams  be- 
long to  the  horizon  of  the  fossiliferous  beds  in  the  bluffs 
on  the  coast.  The  suggestion  is  made  that  at  that  depth 
is  the  top  of  the  bituminous  or  white  shale.  In  one  of  the 
Tunitas  Creek  wells  oilfwas  reported  at  a  depth  of  350 
feet.  The  well  is  130  feet  above  sea-level  and  the  dip  of 
the  shaly  strata  southwest.  The  above  facts  would  indi- 
cate, if  our  interpretation  is  right,  that  the  fossiliferous 
beds  at  Purissima,  etc.,  are  quitfe  near  the  bottom  of  the 
series. 

Some  of  the  early  writers  grouped  the  fossiliferous  or 
transition  beds  with  the  Monterey  series,  but  it  has  seemed 
best  for  the  following  reasons  to  group  them  with  the 
overlying  Merced  series : 

*  Seventh  Ann.  Rep.  of  State  Geologist  for  1887,  p.  101. 
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1st.  Petrograp  hie  ally  the  beds  are  similar  to  the  Mer- 
ced series. 

2d.  FauDally  there  is  a  strong-  resemblance,  many  of 
the  species,  if  not  a  majority,  being  common  to  both. 

3d,  They  and  the  Monterey  series  differ  petrograph- 
ically,  the  White  shale  being  a  white,  thin  bedded,  silicious 
shale,  while  the  upper  formation  is  largely  an  argillaceous 
sandstone,  sometimes  becoming  an  arenaceous  clay,  and 
sometimes  becoming  very  sandy.  The  latter  is  seldom 
thin  bedded,  generally  showing  but  few  bedding  planes 
in  a  considerable  thickness.  The  thin  beds  of  conglom- 
erate of  the  latter  have  not  been  noted  in  the  White 
Miocene  shales. 

4th.  They  differ  greatly  in  their  faunas.  The  White 
shale  having  a  small  fauna  but  sparsely  represented,  while 
the  Transition  beds  as  well  as  the  Merced  series  have  an 
abundant  fauna,  widely  and  abundantly  represented. 
Further,  of  the  species  quoted  as  found  in  the  White 
shale,  only  one  species,  the  Luctna  borealts  Linn.,  has 
been  noted  among  the  Transition  beds. 

5th.     The  position  of  strata  at  San  Fernando  and  Los 
Angeles,  where  beds  whose  fauna  seem  to  place  them  in 
the  same  horizon  as  the  Merced  series  are  to  be  seen  over- 
lying the  White  shale.     Also  the  finding  by  Professor 
Whitney  of  "A  group  of  rocks,  newer  in  age  than   the 
bituminous  shale,""  east  of  Monterey,  whose  fossils  ally 
them  to  the  Transition  beds  of  the  Santa  Cruz  Mountains. 
He  quotes  the  following  species  from  this  locality: 
Neptiinea  recarvn  Gftbh. 
Mi)iliula  recta  Courad. 
Mmliuln  va])nx  Coiira<1. 
Am.  miiiilis  Coiiraii. 

Structure. — Plate  xxiv  gives  a  section  of  the  strata  as 

-  (iol.  Surv.  of  Ctil.,  (iouliigy,  vol,  i,  p.  154. 
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exposed  along  Seven-Mile  Beach.  The  section  is  not  at 
right  angles  to  the  strike,  so  that  the  dip  does  not  appear 
as  high  as  it  is.  Some  of  the  dips  were  30°  N.  9°  E., 
65°  N.  9°  E.,  75°  N.  14°  E.,  65°  N.  24°  E.,  60°  N.  14^ 
E.,  65°  N.,  65°  N.  4°  E.,  67°  N.  4°  E.,  35°  N.  4°  E., 
30°  N.  9°  E.,  the  line  of  section  varying  from  S.  to  a  few 
degrees  E.  of  S.  The  bearings  refer  to  the  true  meridian. 
The  section  gives  a  good  idea  of  the  upheaval  to  which 
these  beds  with  the  underlying  beds  were  subjected. 

Plate  xxiv  gives  also  a  section  from  Lake  Merced  to 
Purissima.  From  this  figure  it  is  evident,  if  our  conclu- 
sions are  correct,  that  the  uplift  along  Seven-Mile  Beach 
is  not  a  local  uplift,  but  is  intimately  connected  with  the 
main  recent  upheaval,  and  that  we  must  assign  the  moun- 
tains to  an  age  later  than  the  deposition  of  these  beds. 

Where  the  Santa  Cruz  Range  is  cut  by  the  Pacific  its 
structure  would  appear  to  be  a  simple  anticline,  rising 
probably  more  by  faulting  than  by  folding,  and  the  dif- 
ferent ridges  due  merely  to  erosion  as  influenced  by  this 
faulting.  Thus,  as  already  pointed  out,  there  is  a  fault 
of  825  feet  downthrow  at  Wood's  Gulch,  and  evidence  of 
this  fault  is  found  in  the  ravine  which  heads  against 
Wood's  Gulch  and  flows  to  the  bay.  About  in  this  same 
line  there  is  evidence  of  a  fault  in  the  north  fork  of  Twelve- 
Mile  Creek,  and  in  a  cut  near  the  Happy  Valley  House. 
Just  north  of  Mussel  Rock  a  fault  zone  commences  and 
continues  to  Black  Mountain.  This  is  evidently  not  a 
single  fault,  but  seems  to  be  a  line  of  fracturing,  The 
contact  between  the  Tertiary  and  older  formations  which 
run  southeast  from  Mussel  Rock  follows  this  fault  line  at 
least  to  San  Andreas  Lake.  The  bluffs  along  the  north- 
east side  of  San  Andreas,  Crystal  Springs  and  San  Fran- 
cisquito  valleys  appears  to  be  due  to  faulting. 

If  the  streams  running  from  the  foothills  to  the  bay  be 
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examioed  it  wiU  be  aoticed  that  quite  a  number  of  them 
in  the  upper  part  of  their  course  ruo  nearly  due  east.  It 
will  also  be  noticed  that  in  many  of  these  cases  the  roclu 
exposed  upon  the  two  sides  of  the  stream  differ.  This 
has  led  to  the  suggestion  that  a  system  of  east  and  west 
faulting  exists  in  the  foothills,  and  that  the  streams  have 
foUowed  these  faults. 

All  through  the  region,  but  especially  at  the  oortherD 
end.  are  found  small  undrained  basins,  many  of  them 
containing  standing  water  all  the  year.  Several  of  these 
have  been  cut  into  in  comparatively  recent  times  by  back- 
ward cutting  streams,  and  fault  lines  exposed.  This  is 
verj-  finely  illustrated  at  the  head  of  Wood's  Gulch,  where 
the  faulting  appears  to  have  produced  such  an  uadruoed 
basin,  the  fault  scarp  forming  a  perpendicular  or  over- 
hanging cliff.  Gradually  the  basin  filled  in  against  this 
face,  partly  bv  >vashing  from  the  surrounding  hilltops, 
partly  by  wind  deposits,  partly  by  fragments  from  the  face 
of  the  cliff,  until  all  trace  of  the  fault  is  covered  up,  only 
to  be  exposed  when  erosion  eats  its  way  into  the  basin. 
Judging  from  those  we  can  examine,  these  little  basins 
are  the  result  of  faulting,  and  by  an  examination  of  the 
map  we  can  get  some  idea  of  the  amount  of  faulting  that 
has  taken  place. 

It  would  thus  seem,  from  what  has  been  said,  that  the 
structure  which  has  resulted  from  the  last  uplift  is  essen- 
tially fault  structure,  the  area  having  been  cut  up  with 
fault  lines  which  follow  two  main  directions,  and  prob- 
ably others  which  wort  not  discovered. 

f.'orrelaliiiu. —  For  convenience  we  may  consider  sep- 
arately tlic  are;i  from  Point  Montara  to  Capiiola.  that 
irom  i^i:\f:n  .Mile-lJea.!,  to  Milhrae.  and  that  ir-mi  Red- 
\vr)f.d  City  southward. 

The  first  division,  irom  Point  Montara  to  Capitola.  has 
vielded  the  Jollowin;;  launa: 
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Jielatiom  of  the  Fauna. — We  have  fiftr-two  species,  of 
which  eighteen  are  not  known  lix'ing  and  lour  are  not 
known  in  the  present  fauna  of  the  same  region.  Or. 
using  the  old  method  of  percentages,  we  find  if)"^:  of  the 
fossil  fauna  in  the  living  fauna.  It  is  found  that  twenty-- 
two  of  the  above  list  have  been  found  in  strata  whose  Mi- 
ocene age  is  not  questioned,  of  which  number  live  are 
strictly  Miocene.  This  would  place  these  strata  tn  the 
upper  Miocene  or  according  to  some  authorities  in  the 
lower  Pliocene.  But  fortunately  we  can  here  use  the 
more  modern  method  of  comparison  wHih  known  faunas. 
We  do  not  as  yet  feel  safe  in  asserting  the  identity  of  any 
of  these  species  with  those  found  in  the  Atlantic  Miocene. 
In  many  cases.  J.o\\ever.  the  resemblance  i?  ?o  strong 
that  I'.r  ii^i  pr.ii.':i_a!  purpo^^es  we  m.iy  assiuiu-  ;hi-m  lo  be 
(if  the-  .-aim-  lypi.-  >>r!';  u-'.-  thi'm  a=  thi'iii^h  \vl-  ii-lt  .■^ure  of 
their  spftitii  i'it-n'i". . 

-  iI*.o.-i,ily  ^tM.!.  1.>  I,.r.  M.  rr,:^..i.  v.  U  u  M,i-.:ra 
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These  strata,  like  the  Atlantic  Miocene,  are  character- 
ized by  many  huge  Pectens,  large  Areas,  and  other  forms 
which  have  no  representatives  in  the  present  waters  of 
the  coast.  Thus,  there  is  on  the  coast  of  California  one 
very  small  species  of  Area,  found  at  San  Diego.  In 
these  strata  we  find  great  numbers  of  several  species  of 
Area,  some  of  which  are  over  four  inches  broad.  The 
most  common  of  these,  the  Area  microdonta  Conrad,  will 
fit  the  figure  and  description  of  Area  arata  Say  of  the 
Maryland  Miocene  just  as  well  as  it  does  Conrad's  figure 
and  description  of  the  west  coast  species.  The  presence 
of  the  large  Pectens,  six  or  seven  inches  across,  gives  the 
fauna  a  strong  resemblance  to  the  Atlantic  Miocene  of 
Virginia  and  Maryland.  Aside  from  the  above  localities, 
these  Pectens  have  been  previously  quoted  only  from 
strata  generally  acknowledged  to  be  Miocene.  The 
Crepidula  grandis  Midd.  is  another  form  about  four  times 
as  large  as  any  of  its  living  representatives.  The  Cardi^ 
urn  meekianum  Gabb,  Saxidomus  gibbosus  Gabb,  Maetra 
(not  Venus)  -pajaroensis  Con.  and  the  Echinii,  Seutella 
Gibbst  ^em,  and  S.  interlineata  Stimp.  are  among  those 
which  have  no  living  representatives.  A  number  of  oth- 
ers are  only  known  now  living  in  distant  seas.  In  sev- 
eral cases  it  is  found  that  certain  characteristics  of  a  spe- 
cies have  changed. 

We  have  seen  that  there  is  good  evidence  that  the  beds 
just  north  of  Mussel  Rock  and  those  between  Point  Mon- 
tara  and  Pillar  Point  are  the  same  as  those  further  south 
at  Purissima,  etc.  The  fauna  at  Point  Pillar  though  small 
did  not  give  a  single  form  living  in  the  present  fauna 
there,  though  the  lower  beds  toward  Point  Montara  did; 
thus  seeming  to  support  the  structural  evidence. 

The  fauna,  while  closely  related  to  living  faunas,  as 
shown  by  the  percentages  given  above,  is  found  to  have 
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quite  a  number  of  species  closely  resembling  species 
which  in  eastern  America  are  typical  of  the  Miocene. 
Two  other  facts  of  interest  come  in  here ;  first,  as  already 
pointed  out,  the  evidence  of  practically  continuous  sedi- 
mentation from  the  White  Miocene  shale  to  the  top  of  the 
Pliocene  or  a  little  beyond;  and  second,  the  interesting 
way  in  which,  as  the  series  is  ascended,  the  older  forms 
drop  out  one  by  one.  Thus,  the  large  pectens  are  found 
only  near  the  very  bottom  of  the  series,  none  of  them 
having  been  found  in  the  main  body  of  the  section  as  ex- 
posed on  Seven-Mile  Beach.  In  the  same  way  many  of  ^^ 
the  other  species  can  be  traced  part  way  up  the  column. 
when  they  disappear,  as  the  Crepidula  grandis  and  largi 
Areas,  thus  showing  finely  a  gradual  dying  out  of  om 
fauna  and  replacement  by  another.  "^ 

It  would  therefore  seem  that  the  lowest,  or  what  migt;^-^ 
be  called  the  Pecten  beds,  are  more  closely  related  to  '^~~~^ 
Miocene,  but  a  rapidly  changing  fauna  soon  givas  t^-^ 
beds  a  Pliocene  aspect  which  is  maintained  through  mcr»  -^e--. 
of  the  section.     The  writer  has,  therefore,  thought  it  b  ^  -^» 
to  call  the  lower  beds,  as  exposed  along  the  coast  sou^^. 
of  Half  Moon  Bay  and  at  Capitola,  "  TransiUon  Beds.' 

On  Seven-Mile  Beach  the  great  thickness  of  strata  "i'tb  3 

a  splendid  opportunity  for  the  study  of  faunal  change  _  ^. 
On  account  ot  the  friable  nature  of  most  of  the  specimen^.  ^, 
the  lists  given  are  very  incomplete.  The  suggestion  h; 
been  made  that  the  top  of  the  Merced  series  on  Sev 
Mile  Beach  extends  into  the  Pleistocene.  To  show  ll 
ground  for  such  a  belief  the  fauna  of  the  strata  from  tl 
"upper  gasteropod  bed"  upward  is  given  separately,  tl^fc"^*© 
fossiliferous  strata  above  the  upper  gasteropod  bed  esf^»  ^- 

i    cially  having  a  Pleistocene  aspect,  all  the  forms  of  whi_  ^lzt  h. 

[^Still  live  on  the  coast. 

Of  the  forms  given,  the  Ne-ptunea  tabidata,  Calyplr- c^sr^^ 
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filosa  and  Crepidula  prcerupta  occur  only  at  the  bottom 
of  the  section,  the  Crefidula  grandis^  Area  microdona^ 
Cardium  meekianum^  Saxodomus  gibbosus^  Mactra  (not 
Venus)  pajaroensts  and  Sctitella  interlineata  disappear  at 
different  horizons  and  are  replaced  in  the  uppermost  lay- 
ers by  living  forms.  Thus  for  example  the  living  Echi- 
narachinus  excentricus  replaces  Scutella  interlineata^  Car- 
dium corbis  replaces  C  meekianum^  from  which  it  probably 
descended,  etc. 

The  fauna  of  the  main  body  of  the  section  is  as  fol- 
lows : 
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We  have  here  only  a  small  fauna,  thirty -two  species 
having  been  identified  among  those  collected.  Of  these 
nine  are  not  known  to  be  living  and  five  are  found  oaly 
in  some  other  district.     This  gives  out  of  thirtj'-two  spe- 


I 


NBOCBNB    STRATIGRAPHV. 


333 


cies  in  the  fossil  fauna  eighteen  in  the  present  fauna  of 
the  same  region,  or  57%. 

The  southern  character  of  the  fauna  is  very  noticeable. 
Several  of  the  living  species  are  known  only  in  more 
southern  waters,  and  some  of  the  extinct  forms,  as  the 
Area  microdonta  Conrad,  are  related  to  forms  found  only 
south  of  this  region. 


TABLE  or  FOHSUs  or 

HKBCED  8KR1EB. 


JlHlyrU  gaasapnts  Qoald 

Bittiam  armiilBtnm  Carpeater 

Cardinm  corbis  Marty u 

Cardiiim  qnadrageuariiim  Conrad  T 

Cbione  sncoiucto  Yalencieuiieii 

Colambella  riobtbofetii  Qabb 

Ciepidula  navicelloidsH  Nnttall 

Crjiomya  califoruica  Conrad 

Drillin  iDoiHa  Carpenter 

Drillia  pecicillata  Corpenler 

Hacoma  edulis  Nnttall 

Mncoma  nasuta  Conrad 

Houoceras  eDgonatam  CoDTad 

MyliluB  edulis  Linnipus 

NftHiia  califoruica  Cnnrad,  vftr 

Nossa  foHsata  Gould , 

NaasB  mendicB  Qonld 

Neptnnett  recurva  Oabb! 

Olivella  biplienta Sowerby 

OlirellB  iutoTta  Carpenter 

Ostrea  ap.  ind 

Plaennanomin  macroBobisma  DeHbayeii. . 

PsephiB  lordi  Baird 

Fnrpara  caiialioulata  Dados? 

Purpura  criBpata  Chemnitz 

Pnrpnra  aaxicola  Yaleiiciennes 

Tar.  ostrina!  Ooald 

Saiidomns  graciliB  Gould 

Bohizotbtnris  uuttalli  Conrad 

Standella  oalifomica  Couiad 

Tapes  stamiiiea  Conrad 

Eehinaracbiniia  exaentricae  Eaoholtz 
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To  sum  up,  it  will  be  seen  that  out  of  thirty-one  species 
that  were  specifically  identified,  six  are  not  known  to  the 
fauna  of  this  region  (from  San  Francisco  to  Santa  Cruz), 
leaving  twenty -five  species  known  in  the  present  fauna, 
or  8i%  of  the  fossil  fauna  are  living  in  that  region.  This 
by  the  old  method  would  make  the  beds  Pliocene.  But 
considering  the  smallness  of  the  fauna  and  the  question- 
ableness  of  several  of  the  specific  identifications,  that 
method  can  have  but  little  value  here.  Nor  have  any 
satisfactory  results  been  obtained  from  a  comparison  with 
known  Pliocene  faunas,  for  the  species  are  all  peculiar  to 
the  west  coast,  or  are  not  known  in  the  fossil  state  else- 
where. 

The  arguments  from  the  structural  side  are,  that  while, 
as  shown  by  the  fauna,  this  formation  is  possibly  later 
than  Pliocene,  it  is  found  to  be  overlaid  b^-  horizontal  or 
nearly  horizontal  strata  containing  Elephas  bones,  with 
evidence  of  a  land  period  between.  Since  these  beds 
were  laid  down,  therefore,  there  has  been  a  movement 
which  has  tilted  them  at  angles  of  from  5'  to  40°,  fol- 
lowed by  their  being  exposed  to  subaerial  erosion,  and 
later  by  being  submerged  and  covered  by  deposits  at  one 
place  over  200  feet  thick  and  then  the  whole  subjected 
to  a  more  or  less  general  elevation  to  its  present  position. 
It  will  thus  be  seen  that  our  assignment  of  these  strata  to 
the  Pliocene  is  only  in  a  homotaxial  sense. 

Not  only  does  the  fauna  suggest  that  these  upper  beds 
might  be  considered  by  themselves,  but  the  structural  re- 
lation to  the  lower  beds  is  just  obscure  enough  to  prevent 
a  positive  assertion  that  they  are  conformable.  The  first 
writers  on  the  subject  made  them  unconformable. 

The  presence  of  Pliocene  on  the  Seven-Mile  Beach 
\v;l^  iinitfd  by  Gabb  and  Remond*  at  the  time  01  the  first 

■  Cp.'.jI.  Siir.  of  Oil..  Ik-ol.igy.  voi.  i,  p.  7a. 
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survey;  but  the  beds  we  are  here  considering  the  top  of 
the  Pliocene  they  called  **  Post -Pliocene."  They  noted 
the  presence  of  two  extinct  forms  —  Scuiella  interlineata 
Stimp.  and  ^Crepidula  grandis  Midd. —  among  several 
species  still  living  on  this  coast.  It  was  on  the  finding  of 
these  two  forms  that  the  main  section  was  judged  to  be 
Pliocene.  In  the  upper  two  beds  they  found  only  shells 
of  recent  species,  among  which  the  genera  Tellina,  Myti- 
lus  and  Buccinum  are  represented.  Of  these  two  beds, 
the  lower,  according  to  Mr.  Remond,  have  a  northwest 
strike,  and  dip  to  the  northeast  at  an  angle  of  35^,  while 
the  upper  ones  have  an  inclination  of  only  10°.  We  have 
already  seen  that  over  most  of  the  distance  the  lower  beds 
really  have  a  dip  of  from  65*^  to  75°,  and  we  find  that 
these  upper  beds  have  a  dip  of  from  5°  to  40". 

Structure  and  Relations  of  Uppermost  Beds  of  Merced 
Series. — The  present  position  of  the  strata  of  this  forma- 
tion as  exposed  along  Seven-Mile  Beach  is  shown  on  the 
left  of  plate  xxiv.  The  dip  over  most  of  the  section  is  from 
2&  to  30°,  but  rises  as  high  as  40°,  and  at  one  point  was 
50°,  but  was  probably  local,  due  to  recent  movement. 
At  the  northern  ^nd  the  strata  becomes  practically  hori- 
zontal. Except  along  the  stretch  of  landslide,  the  strata 
have  nearly  the  same  strike  as  the  beds  underlying,  rang- 
ing from  N.  50°  W.  to  nearly  due  N. 

The  contact  between  the  Pliocene  and  underlying  beds 
is  obscured  by  its  occurring  just  at  the  south  end  of  the 
long  landslide.  A  detailed  examination  failed  to  reveal 
any  definite  evidence  in  proof  of  or  against  nonconform- 
ity at  this  point. 

In  favor  of  conformity  is — a  similarity  between  certain 
of  the  strata  lithologically,  a  similarity  in  their  structure, 
and  the  lack  of  definite  proof  of  nonconformity,  which 
factor  must  be  taken  as  favorable  to  conformity. 
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Id  ixvor  ot  Dooconfoniuty  15  the  difference  in  the  tfmfa, 
seven]  of  the  extinct  forms  of  the  lower  beds,  as  Sm/e/im 
imterlimeata  Stimp.,  Crepidula  gramdis  ^Gdd.,  I'tnviu  pa 
Jaroemtis  Coo.,  and  others,  not  occurring  in  these  upper 
beds.  Also  flifferences  in  the  strata,  the  entire  absence 
in  the  upper  formation  of  the  con  glome  rates  and  sand- 
stones which  ring  when  struck  with  a  hammer,  and  which 
are  abundant  to  the  ver^'  top  of  the  lower  formation. 
Slight  structural  differences,  for  while  the  lower  befls 
range  in  dip  from  35'  to  78'  and  over  most  of  the  expcK 
eure  are  between  65'  and  75"  the  upper  beds  will  only 
range  from  5'  to  30',  though  locally  rising  to  40"  and  50^ 
ID  one  or  two  places.  Further,  while  in  some  places  the 
strike  of  the  strata  is  nearly  the  same,  at  the  point  of  coo- 
tact  there  is  a  marked  change  of  nearly  90'.  The  strike 
which  along  the  landslide  is  practically  the  same  as  the 
course  along  the  beach,  just  south  becomes  nearly  at 
right  angles  to  the  beach.  This  difference  may  be  infla- 
enced  by  but  is  not  due  to  the  laudsliding.  the  chan^ 
being  very  marked  in  the  cliff  back  of  the  sUde.  It  was 
found  impossible  to  correlate  strata  of  the  upper  and  lower 
formations.  The  manner,  for  example,  in  which  the  up- 
per gasteropod  beds  run  under  the  beach  and  do  not  ap- 
pear again  can  only  be  explained  by  a  nonconformity  or 
a  fault.  The  same  thing  is  true  of  the  bed  exposed  in 
the  bluffs  back  of  the  slide.  There  seems,  therefore,  to 
be  good  evidence  of  either  a  fault  or  nonconformity*  or 
both  at  the  south  end  of  the  long  landslide.  Some  of  the 
irvifl»;nc<:  is  btst  explained  by  a  fault  and  some  by  a  non- 
i.'iriformity.  In  Twelve-Mile  Creek  the  contact  appears 
to  bt:  n<:ar  a  fault. 

Til*-,  third  area,  from  Redwood  City  souihward,  gives 
ific  following  liht  of  io.-:;ils: 
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Out  of  the  twenty-five  species  given  seven  are  extinct, 
not  counting  the  questionable  cases,  and  six  are  known 
living  only  to  the  north  or  south.  That  is,  out  of  twenty- 
five  fossil  species  eleven  are  found  in  the  present  fauna 
of  this  part  of  the  coast  or  44%.  The  fossils  in  this  area 
though  abundant  are  very  poor,  seldom  showing  sculpt- 
ure and  generally  much  distorted ;  the  determinations  are 
therefore  in  many  cases  somewhat  questionable. 

Merced  Series  at  San  Fernando  Pass. — At  the  San  Fer- 
nando tunnel  in  Los  Angeles  county,  the  beds  that  have 
been  considered  as  Miocene  of  the  Monterey  series  are 
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o%-erIaid  coaformably  by  a  series  of  calcareous  saodstooes 
and  cooglomerates.  which  are  quite  fossilil'erous.  As  this 
series  occupies  structurally  the  same  position  that  has  been 
assi^ed  to  the  TransitioD  beds  oi  the  Santa  Cruz  Mount- 
ains it  will  be  of  interest  to  compare  their  faunas. 

Among  the  fossils  collected  in  the  ridge  over  the  San 
Fernando  tunnel  the  follon~ing  have  been  specifically  de- 
termined : 


AiDa«»B  ekarioDia  Ooold. 
Caljptn  lilow  Gabb? 
Caneellvia  e.  f.  *etuU  Gabb. 
Caidinm  mcekiatiaiD  G*bb. 
i'hioDc  titnillimA  Sovn-bj-? 
Cnpidnla  ragott  Nntull! 
D«citalinm  h«iAgonam  Sower  by. 
Dohua  poikderoaa  Giaj. 
Dtillik  torma  Carpcnler. 
LoBitia  levuii  GodU. 
Uaenma  Damila  Connd. 
MjaR-Ua  sitcplei  Cup*Dlet 


SkMm  (.'Blitoniica  Connd. 
Neptnnc*  komnuM  Gabb- 
Oat7«a  Teatehii  Gabb 
Pachopoma  gibb«ro«Dm  Cbe^mitz. 
liropcclm  ntrellaDant  Connd. 
Kiaaia  tonii  Cmrptatrt. 
SaiidomDs  gibbiMaf  Gsbb* 
SoleD  licarins  Gould. 
Tniritelta  cooperi  Caipnttcr. 
TnniteUa  jcwMii  Catpcntcr. 
Veorricaidia  TculinMa  Gould. 


In  this  list  of  twentj-three  species,  fourteen  are  lini^ 
in  the  present  fauna  of  that  region  or  sixty  per  cent. 
Summary. — Based  upon  the  above  data  the  following 

conclusions  seem  iustified: 

I.  A  series  of  beds  of  considersble  thickness  and  im- 
portance and  quite  iossiliferous  overlies  the  White  Mio- 
cene shale  or  Monterey  series. 

II.  The  age  of  this  series  is  Pliocene,  but  at  the  bot- 
tom is  transitional  from  the  Miocene  and  at  the  top  prob- 
ably transitional  in  the  Pleistocene. 

III.  Thi^  series  was  laid  down  before  the  main  uplift 
-.vhifh  r.  1=  i^:vcn  the  Santa  Cruz   Mountains   their  present 


I\". 


T:.-    ■ 
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A  better  knowledge  of  both  the  fossil  and  living  fauna 
would  unquestionably  modify  these  results,  but  it  is  be- 
lieved that  it  would  not  materially  alter  them.  Had  all 
the  species  collected  been  identified  it  is  thought  the  per- 
centages given  would  be  somewhat  lower. 

The  field  work  done  by  the  writer  in  Los  Angeles 
county  has  shown  that  the  Coast  Ranges  are  not  all  of 
one  age.  The  Santa  Cruz  Mountains  were  certainly 
elavated  at  a  later  date  than  the  mountains  of  Los  Angeles 
county.  The  suggestion  is  made  that  the  parallel  ranges 
of  the  Central  California  coast  line  agree  in  age  with  the 
Santa  Cruz  Mountains ;  that  the  east  and  west  ranges  of 
Santa  Barbara  county,  and  to  the  south,  are  of  one  age, 
having  been  raised  during  the  Merced  Period  and  near 
the  close  of  the  Miocene.  Attention  has  been  called 
above  to  the  presence  at  San  Fernando  of  fossiliferous 
strata  conformably  above  the  Monterey  series.  The 
fauna  of  these  strata  has  also  been  shown  to  agree  closely 
in  its  character  with  the  fossiliferous  or  transitional  beds 
at  the  bottom  of  the  Merced  series.  The  mountains  of 
that  region  were  evidently  raised  soon  after  and  before  the, 
deposition  of  the  uppermost  beds  of  the  Merced  series 
in  the  Santa  Cruz  Mountains.  This  is  shown  by  the  ex- 
istence at  San  Pedro  and  elsewhere  along  the  coast  of 
horizontal  strata,  evidently  of  later  age  than  the  neighbor- 
ing mountains,  which  contain  an  abundant  fauna,  believed 
to  correspond  with  the  fauna  of  the  top  of  the  Merced 
series  in  the  Santa  Cruz  Mountains. 

THE    PLIOCENE    OF    SAN    PEDRO. 

The  plain  of  Los  Angeles,  stretching  from  the  city  to 
the  coast,  is  broken  at  the  harbor  of  San  Pedro  by  a  long 
hill,  1475  feet  high,  according  to  the  Coast  Survey,  known 
as  San  Pedro  Hill.  It  is  smooth  and  bare  of  timber,  but 
interesting,   both   on   account  of   its  terraces,   of  which 
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that  basis  assigns  the  middle  layer  on  San  Pedro  Hill  to 
the  Pliocene.* 

It  is  hoped  that  the  few  hours  spent  there  while  work- 
ing up  this  paper  will  put  the  geology  at  that  point  in  a 
little  clearer  light  and  on  a  more  substantial  basis,  and  it 
is  thought  that  Dr.  Dall's  conclusions  will  be  substantiated. 

Surrounding  the  hill  on  the  east  and  north  is  a  very 
broad  terrace,  from  20  to  40  feet  above  tide,  most  of  the 
town  of  San  Pedro  being  on  this  terrace.  Near  the  depot 
this  terrace  is  still  flanked  by  soft  deposits.  At  the  top  is 
a  layer,  two  feet  thick,  of  black  sandy  soil,  containing 
many  Pecten  (Bquisulcatus  Cpr. ,  Chione  simillima  Sby . , 
and  other  living  shells.  This  bed  will  be  treated  more 
fully  under  the  Quaternary.  Below  that  bed  are  three 
to  four  feet  of  dark  sand,  then  another  thin  layer,  which 
is  quite  fossiliferous,  and  is  the  middle  layer  referred  to 
above.  Below  that  is  a  sandy  deposit  that  has  all  the 
appearance  of  sanddune  structure.  At  the  entrance  to 
the  harbor  this  lower  deposit  is  cut  away  and  a  recent  sea- 
cliff  runs  out  to  Point  Fermin  and  around  the  island. 
The  middle  layer  or  Pliocene  is  exposed  at  the  top  of  this 
cliff  lying  uncomformably  on  the  disturbed  Miocene.  At 
one  point,  where  a  short  drain  has  cut  into  the  cliff,  the 
Pliocene  layer  is  especially  fossiliferous. 

Altogether  125-150  species  were  collected  in  this  layer, 
of  which  number  104  species, have  been  determined  spe- 
cifically. 

In  the  following  list  of  Pliocene  fossils  collected  at  San 
Pedro  the  first  column  gives  those  which  have  been  re- 
ported! from  the  Miocene ;  the  second  gives  those  pre- 
viously reported  from  the  Pliocene,  most  of  which  are 


*UniY.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  p.  128. 

t  From  Dr.  Cooper's  list,  7th  Ann.  Rep.  State  Mineralogist,   1888,  pp. 
223  ti  seq. 
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irom  the  list  of  fossils  from  the  San  Diego  well,  which 
Dall  rei'erred  to  the  Pliocene.*  The  third  column  notes 
those  p^e^~iously  reported  from  the  Quaternan'.  but  which 
in  reality'  mostlr  came  from  these  beds,  believed  now  to 
be  Pliocene,  from  Santa  Barbara.  San  Pedro  and  San 
Diego.  The  fourth  column  gives  those  known  to  be 
living,  the  (o)  indicating  those  which  have  not  been  found 
in  the  living  state.  The  fifth  column  indicates  those 
which  are  not  known  in  the  present  fauna  of  San  Pedro, 
but  which  are  known  to  the  north  (n)  or  to  the  south  (s). 
The  last  column  will  be  referred  to  bevond: 


x.ufEs  or  FOSSILS. 


I    III 

'•llfl 

ri 


Acme*  tnitn  E^chullz . . . 

Acmea  [Mlina  Eficbollz^. 

AmphisBk  ccin-DgaU  Beeve 

AalTriK  cfthtiBU  Uiodii 

AhtvTu  tDb6T<>u  Caipeoter 

BiniDm  amtillBiiiDiCarpeiitN 

Bitlintii  ■.'•pemiu  GhiAi 

Bulla  iiebnl<.>.a  OonBd 

<.'alli'>it'>u>a  laiiiilifwlatDiii  Uarlvu  . 
OritliidrrB  oalil'jnijca  Haidemsnu . 

Ojm.i.H)ru  tnjakaU  Gould 

':hl'iT'n\''ViH  a-irwitiuclniLi  Forbt-s. 
'.*hl'ji'j4t'jUia  liriiiiij^niii  I'liUippi..  . 
'.■tl<,r'»>iVjii.a  liUJ-bra:*  A.  Adaiu'' 

•  i'.'r'}'.-^-i'''ii.-.-:  t»I/'.H!  ;-'is^ir<J  . .'.  . 


r.|. 
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NAMES  OF  FOSSILS. 
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Grepidala  navicelloides  Nnttall 

Crepidnla  rugosa  Nnttall 

Cracibnlum  spinosum  Sowerby 

Dentalinm  hexagonum  Sowerby 

Drillia  c.  f.  anrautia  Carpenter 

Drillia  torosa  Carpenter . , 

FnsuB  robnstns  Trask? 

Fnsns  mgosns  Trask? 

Glyphis  aspera  Escholtz 

Hipponyx  antiqnatna  LinnaBUB 

Ischnochiton  regnlaris  Carpenter 

Lacnna  solidnla  Loven 

Leptonyx  sanguineus  Linnasus? 

Lottia  gigantea  Gray 

Lunatia  lewisii  Gould 

Lunatia  pallida  Broderip  and  Sowerby 

Mangelia  Tariegata  Carpenter  ? 

Margarita  pupilla  Gould 

Monoceras  engonatnm  Courad 

Nacella  incessa  Hinds 

Nassa  fossata  Gould 

Nassa  mend ica, Gould 

Nassa  perpinguis  Hinds 

Neverita  recluziaua  Petit f 

Ocinebra  Inrida  Middendorf   

Ocinebra  interfossa  Carpenter 

Odostomia  gravida  Gould 

Olivella  biplicata  Sowerby 

Olivella  iutorta  Carpenter 

OliTella  pedroana  Conrad 

Plenrotoma  perversa  Gabb 

Priene  oregonensis  Bedfield 

Purpura  crispata  Chemnitz 

Ranella  californica  Hinds 

Scalaria  hiudsii  Carpenter 

Surcula  carpentariana  Gabb 

Thalotia  caflfea  Gabb 

Thylocodes  squamigerus  Carpenter.  . . 

Toruatiua  cerealis  Gould 

Trochiscus  norrisii  Sowerby 

Trophon  orpheus  Gould 

Turritella  cooperi  Carpenter 

Tnrritella  jewetti  Carpenter 

Turritella  variata  Conrad 
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Cardium  corbia  Martyu 

CryploinyM  californica  Counid 

; 

-( 

: 

•• 

Saiidomiis  0.  [.  unttalli  Conrad 

StaudelU  onlifoniica  Conrad 

( 

/ 
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In  summary,  it  will  be  seen  that  of  104  species  iden- 
tified 99  or  95%  are  living.  But  many  of  these  living  are 
only  known  now  in,  for  example,  the  Arctic  fauna;  thus 
it  is  found  that  of  the  104  species,  26  have  not  been  re- 
ported from  San  Pedro,  leaving  78  species  of  104  fossils 
species  known  to  be  living  or  75%.  Even  supposing  that 
a  better  knowledge  of  the  fauna  should  reduce  by  one- 
half  the  number  not  known  there  at  present,  we  should 
still  have  only  87%  of  the  fossil  fauna  represented  in  the 
living.  Again  notice  that  of  the  species  which  have  mi- 
grated all  but  two  have  gone  northward,  a  number  being 
known  only  in  Arctic  waters  at  present.  As  indicated  in 
the  last  column  a  number  of  these  northern  forms  are 
still  found  on  Catalina  Island.  But  as  has  been  shown 
bv  Professor  Lawson,*  Catalina  Island  did  not  share  in 
the  subsidence  of  which  we  have  such  abundant  evidence 
at  San  Pedro  and  all  along  the  coast.  Having  in  mind 
then  that  these  beds  lie  on  what  are  apparently  wind  de- 
posits, and  are  overlaid  by  beds  whose  fauna  differ  mark- 
edly from  that  of  these  beds,  but  agrees  very  closely  with 
the  present  fauna  of  the  coast,  also  that  the  hill  presents 
evidence  of  having  been  almost  or  completely  submerged, 
we  seem  justified  in  drawing  the  following  conclusions: 

1st.  The  deposition  of  these  beds  has  been  followed 
by  a  submergence  of  at  least  1200  to  1400  feet,  and  later 
has  come  uplift  to  the  present  level. 

2d.  •  That  there  has  been  a  change  in  the  climate  from 
cold  to  warmer. 

3d.  That  these  changes  have  occupied  a  long  time,  as 
judged  by  the  fact  that  so  few  of  the  migrating  forms  have 
become  extinct;  and  by  the  extent  of  wave  erosion  ex- 
posed on  the  hill. 

Based  on  the  above,  the  following  suggestion  is  made: 

•  Univ.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  p.  138. 
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that  these  beds  antedate  the  close  of  the  ice  age  aod  may 
have  been  deposited  early  in  the  Pleistocene,  or  in  the 
Pliocene. 

It  is  a  matter  of  judgment  and  precedent  as  to  which 
of  those  two  periods  we  shall  assign  these  beds.  On  ac- 
count of  the  distinct  character  of  the  fauna,  we  cannot 
compare  it  with  known  Pliocene  areas,  and  therefore  our 
only  resource  islo  fall  back  on  the  old  method  of  per- 
centages and  say  that  as  all  the  beds  of  known  Quater 
narj-  age  have  a  higher  percentage  of  forms  li\-ing  in  the 
present  fauna,  we  may  conditionally  assign  these  beds  to 
the  Pliocene.  On  the  other  hand  the  arctic  character  of 
the  fauna  would  suggest  that  these  deposits  were  laid 
down  during  the  early  part  of  the  Pleistocene  in  what  is 
known  as  the  Ice  age. 

It  may  be  of  interest  to  note  that  the  above  list  as  com- 
pared with  the  latest  published  list  of  California  fossils 
( i888)"  shows  thirty-three  species  not  noticed  before  as 
fossils  at  San  Pedro,  eleven  species  not  previously  noticed 
as  fossil  and  tifty-four  not  before  known  as  Pliocene, 
while  one  species  has  only  been  known  as  Miocene.   ' 

Sauta  Barbara  and  San  Diego. — A  study  of  the  species 
recorded  as  Quaternary  from  Santa  Barbara  and  San 
Diego  in  Dr.  Cooper's  ■•  List  of  California  Fossils'"  re- 
veals the  fact  that  at  those  places  even  a  larger  percent- 
age of  the  Quaternary  fauna  is  not  found  in  the  present 
fauna,  and  suggests  that  there  exist  at  those  places  similar 
conditions  as  to  those  found  at  San  Pedro,  that  is,  two 
distinct  horizons  that  hive  not  been  dittereniiated.  the 
lower  ol  which  mav  be  correlated  homotaxially  with  the 
P:ir,c^-n,-. 

''r'-.ir  :■■:. — Dr.  D.iviii  Hrauns*  in  hi^  stuiiv  01  ;he  i:ev>logv 
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of  Japan  finds  similar  beds  with  a  similar  fauna  along- 
that  coast,  and  reasoning  partly  from  the  changes  and 
migrations  which  have  taken  place  in  the  fauna,  and  partly 
on  the  non-conformities  which  the  beds  there  show  in 
places  with  overlying  beds,  he  assigns  them  to  the  Plio- 
cene period. 

4.       THE    QUATERNARY. 

The  Santa  Cruz  Mountains  are  fringed  around  the  base 
with  a  belt  of  nearly  horizontal  deposits.  Topographically 
these  extend  from  the  edge  of  the  foothills  to  sea-level 
with  a  very  gentle  slope.  On  the  ocean  side  these  de- 
posits and  the  older  deposits  upon  which  they  rest  un- 
conformably  have  been  much  eroded  by  the  waves,  so 
that  much  of  the  distance  the  lower  part  of  the  slope  has 
been  cut  away  and  a  vertical  cliff  is  left  to  mark  the  ad- 
vance of  wave  erosion.  See  plate  xxii.  As  erosion  is 
strongest  at  about  mean  tide  level,  there  are  usually 
numerous  reefs  exposed  at  lowest  tide.  At  a  few  places 
stacks,  sea  caves  and  natural  bridges  attest  the  rapidity 
with  which  the  erosion  is  progressing.  At  Point  San 
Pedro  erosion  has  destroyed  all  trace  of  this  old  bench 
or  terrace.  The  upper  edge  of  this  bench,  where  it  meets 
the  mountains  or  foothills,  varies  somewhat  in  height.  A 
study  of  this  variation  shows  in  the  case  of  the  Santa 
Cruz  Mountains  that  it  is  due  to  the  character  of  the  up- 
lift, that  is,  the  uplift  has  not  been  a  general  vertical  rise 
of  so  many  feet,  but  has  been  strongest  in  the  old  axes  of 
uplift,  the  main  ridges  of  the  range.  The  result  of  this 
is  that  the  line  of  contact  with  the  foothills  has  an  eleva- 
tion inversely  proportional  to  its  distance  from  the  lines 
of  uplift.  Thus  at  the  Mussel  Rock,  the  terrace  is  over 
220  feet  above  sea-level. 

J^uaternary  of  Mussel   Rock,  —  From    Mussel    Rock 
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southward  the  sea  has  cut  a  fine  section  of  these  beds. 
The  deposits  here  are  at  least  150-300  feet  thick.  At  the 
bottom  is  a  heav^'  bed  of  sand  ha^-ing  the  peculiar  struc- 
ture of  sanddunes.  This  rests  upon  the  surface  of  the 
old  eruptive  rock  which  makes  up  Mussel  Rock.  Abo\'e 
the  feolian  deposit  are  marine  deposits  of  sand  and  gravel 
to  the  top  of  the  terrace,  the  gravel  being  largely  frag- 
ments of  the  old  igneous  rock.     See  plate  tov. 

In  the  ranne  a  short  distance  south  of  Mussel  Rock, 
Uie  deposit  is  a  difficult  one  to  understand.  Between  the 
wind  deposit  and  igneous  rock  are  several  argillaceous 
sandy  layers  which  are  not  strictly  conformable  among 
themselves,  but  appear  to  have  been  laid  down  during  a 
comparatively  rapid  rising  of  the  shore.  Over  these  beds 
come  the  wind  deposits,  and  above  those  the  marine  de- 
posits of  sand  and  gravel.  A  short  distance  south  the 
sand  loses  its  gravel,  and,  except  at  a  few  places  where 
the  irregular  surface  of  the  igneous  rock  is  exposed  above 
the  beach,  the  deposit  continues  to  be  sand  to  the  end  of 
the  section  at  sea  level.  Near  each  exposure  of  igneous 
rock,  the  deposit  is  largelj'  made  up  of  fragments  of  the 
rock. 

On  the  north  side  of  Mussel  Rock,  just  above  the  ig- 
neous rock,  fragments  of  wood  and  cones  of  a  conifer 
are  found.  Dr.  Lawson  reports  these  on  the  authority  of 
Professor  E.  L.  Greene  to  be  Pt'iius  itist'giiis,  or  Monterey 
pine.  Dr.  Lawson,'  however,  placed  the  beds  contain- 
ing ihese  cones  bel'jw  the  Merced  series.  My  obser\'a- 
ti'jns  mak«  ihem  a  part  ol  the  nearly  level  strata  lying  on 
lh«  surface  ol  the  igneous  rock  from  which  the  Merced 
><rrit.-'i  had  bttn  eroded.  These  are  the  same  as  the 
nt:arly  level  strata  better  exposed  on  the  south  of  Mussel 
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South  of  Point  San  Pedro, — Wave  erosion  has  formed 
bluffs  nearly  the  whole  distance  from  Point  Montara  to 
Capitola.  The  Quaternary  forms  the  top  of  these  bluffs 
most  of  the  way.  Thus,  at  Purisima  we  have  about 
thirty  feet  of  horizontal  sand  and  gravel  overlying  about 
fifty  feet  of  the  upper  Miocene,  the  lower  beds  dipping  to 
the  north.  See  plate  xxiv.  The  gravel  referred  to  proves 
upon  examination  to  be  fragments  of  rock  exactly  similar 
to  the  layer  of  volcanic  ash  in  the  Pliocene  of  Seven- 
Mile  Beach.  Thes^  fragments  of  volcanic  ash  occur 
abundantly  not  only  in  the  Quartenary  all  along  the  coast 
from  Half  Moon  Bay  to  Capitola,  but  also  in  the  Quater- 
nary deposits  in  the  little  valleys  opening  out  toward  the 
Bay  of  San  Francisco.  This  leads  to  the  suggestion  that 
the  layer  of  volcanic  ash  on  Seven-Mile  Beach  originally 
extended  all  around  the  mountains,  and  that  these  frag- 
ments tell  what  has  become  of  it  and  explain  why  the 
Pliocene  is  not  found  over  a  broader  area.  These  frag- 
ments argue  strongly  for  a  land  period  with  subaereal 
erosion  between  the  Pliocene  and  Quaternary  and  sup- 
port the  evidence  of  the  sanddunes  at  Mussel  Rock. 
These  fragments  of  volcanic  ash  were  used  to  some  ex- 
tent in  recognizing  the  Quaternary. 

Fossils  are  not  abundant  in  the   Quaternary  along  the* 
coast,  though  at  places  Haliotis  and  some  other  shells  are 
quite  plentiful. 

At  Santa  Cruz,  besides  the  lower  broad  terrace  already 
mentioned,  several  others  are  observable.  Dr.  Lawson* 
counted  nine,  the  highest  one  1201  feet  above  sea-level. 
The  terraces  have  their  sea-cliffs,  from  the  foot  of  which 
the  ground  slopes  gently  to  the  next  lower  sea-cliff. 

Along  the  Bay  of  San  I^rancisco, — Along  the  bay  the 
Quaternary  deposits  have  not  been  cut  by  the  waves,  but 


•  Univ.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  p.  141. 


350 


CALIFORNIA    ACADEMY    OF    SCIENCES. 


form  a  continuous  slope  irom  the  foothills  to  the  cente* 
of  the  bay  itself.  In  some  areas,  as  between  San  Matec: 
and  Coyote  Point,  the  layer  forming  the  surface  is  a  blac^ 
■|(iearth  full  of  commuted  fragments  of  shells.  Small  area, 
of  apparently  similar  deposits  occur  at  the  surface  of  I 
Quaternary  near  the  mouths  of  nearly  all  the  little  valley 
which  open  out  upon  the  main  valley  of  the  Bay  of  S;^ 
Francisco.  Smaller  patches  of  a  few  acres  occur  at  ma« 
points  on  the  flanks  of  the  foothills,  sometimes  seve^ 
hundred  feet  above  the  bay. 

The  most  abundant  shells  among  these  fragments  a-i 

Curdinm  uorljiH  Mnrtyu. 

Cerithidea  californii^  Uoldemanu. 

Maooma  iiAsutit  Courad. 

Mytilna  calitorDinuns  Conmd. 

Ostrea  lurida  CarpeutM. 
The  study  of  the  Quaternary  on  the  side  of  the  mou  ^r 
tains  toward  the  bay  is  not  easy,  on  account  of  the  difficul  -^ 
of  distinguishing  between  subaerial  and  marine  depositz  . 
Much  of  the  flat  land  of  the  valley  appears  to  be  of  su''^ 
aerial  origin,  as  shown  in  cuts  made  by  streams,  but  th^K- 
seems  to  be  overlain  by  bay  deposits. 

Deposits  in  Hills  near  Seven-Afile  Beach. — At  a  numb  -^ 
of  places  recent  erosion  has  exposed  fresh  water  amr-. 
wind  deposits.  These  have  already  been  noticed  unA,  * 
the  Merced  series  in  the  paragraph  on  structure.  In  sori" 
of  the  drainless  basins  these  deposits  are  at  present  for  a 
ing,  in  some  cases,  according  to  those  living  in  the  vicini-t^', 
gaining  an  inch  or  two  a  year.  During  the  rainy  season 
the  deposit  is  a  water  deposit,  and  during  the  long  <ir*v 
summer  the  wind  carries  off  the  lighter  sand  or  carries  in 
sand  from  the  surrounding  higher  ground. 

The  short  distance  that  these  secondary  deposits  have 
been  transported  has  produced  a  marked  similarity  in  ap- 
pearance between   these  beds  and  some  of  the  upturned 
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beds  upon  which  they  lie.  But  though  so  similar  in  ap- 
pearance, erosion  discloses  a  marked  difference  in  the 
solidity  of  the  two  formations.  In  the  deposit  at  the  head 
of  Wood's  Gulch,  already  described,  the  end  of  a  tusk, 
presumably  of  elephant  or  mastodon,  was  found  about  75 
feet  below  the  top  of  the  deposit. 

Though  these  deposits  for  the  most  part  appear  to  be 
of  fresh  water  and  wind  origin,  there  are  some  facts  that 
suggest  that  they  are,  in  part,  at  least,  of  marine  origin. 
In  some  cases  the  top  of  the  deposit  is  so  little  below  the 
elevation  of  the  surrounding  land,  its  area  so  large,  as 
compared  with  the  area  of  the  hills  from  which  it  might 
derive  material,  that  we  are  led  to  suppose,  either,  that  the 
surrounding  points  are  almost  reduced  to  base  level  (in  this 
case  the  top  of  the  deposit) ,  or  else  that  submergence  has 
permitted  the  deposition  of  marine  deposits.  There  is 
one  feature  that  strongly  favors  the  latter  theory.  Nearly 
all  the  streams  running  to  the  bay  show  a  marked  terrace , 
almost  to  their  head.  In  most  cases  the  streams  have  cut 
down  through  this  terrace,  revealing  deposits  from  a  few 
feet  to  twenty-five  or  thirty  feet  in  depth.  In  many  cases 
these  cuts  are  very  recent,  as  traces  of  wagon  roads  are 
still  visible  at  their  heads,  or  are  shown  upon  the  U.  S. 
Coast  and  Geodetic  Survey  map  of  1869.  These  terraces 
follow  about  the  present  inclination  of  the  stream  bed, 
and,  though  they  can  seldom  be  traced  continuously, 
would  appear  to  join  the  general  level  land  which  slopes 
from  the  foothills  to  the  bay.  The  character  of  these 
stream  terraces,  like  the  isolated  deposits  described  in  the 
preceding  paragraph,  is  varied.  In  places  they  appear 
to  be  beyond  a  doubt  subaerial  stream  deposits,  containing 
trunks  of  spruce  or  redwoods,  sometimes  three  or  four 
feet  in  diameter.  The  wood  in  these  trees  is  still  in  good 
preservation.     Above  the  trees,   which  lie   horizontally. 
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the  Strata  are  suggestive  of  manDe  origin,  strengthenii^ 
the  evidence  presented  above  of  a  very  recent  submerg- 
ence. Dr.  Lawson  ascribes  to  these  upper  beds  a  Plio- 
cene age.* 

As  some  question  has  been  raised  as  to  whether  these 
terraces  are  not  the  result  of  erosion  rather  than  of  sedi- 
mentation, it  may  be  well  to  call  attention  to  the  e\'idence 
more  in  detail.  In  the  tirst  place,  these  terraces  and 
lillings  show  only  horizontal  bedding:  further,  the  bed- 
bing  of  the  strata  forming  the  hillsides  is  in  nearly,  if  not 
quite,  ever)-  case  where  found,  more  or  less  highly  in- 
clined, and  finally,  in  nearly  ever^-  ra\-ine  one  or  more 
contacts  were  found  where  the  horizontal  strata  can  be 
clearly  seen  lying  upon  the  highly  inclined  strata  of  the 
>ferced  series.  A  few  of  these  might  be  mentioned. 
The  formation  at  the  head  of  Wood's  Gulch  has  already 
been  described.  In  the  ra\-iae  which  heads  up  against 
Wood's  Gulch,  a  few  yards  below  the  Old  San  Pedro- 
Colma  road,  the  Merced  sandstones  and  thin  bedded 
gravels  are  well  exposed,  having  an  almost  perpendicular 
dip.  On  the  edges  of  these  perpendicular  beds  Be  the 
horizontal  Quaternary-  strata.  These  horizontal  strata 
may  be  traced  continuously  down  the  rarine  to  where 
they  contain  quite  a  number  of  horizontal  pines  near  the 
crossing  of  the  New  San  Pedro-Colma  road.  In  a  branch 
oi  this  same  ra\-ine  occurs  a  recent  cutting  from  fifty  to 
;eventv-rive  feet  deep.  The  inclined  stratitication  of  the 
ijwer  beds  was  not  seen  in  the  cut.  but  was  found  only  a 
".indreti  or  t\vo  feet  away. 
In  :r.e  cu:  ■■-<:  nor.h  or  :r.e  HAppy  Willey  House  the 

v-j   .   .-.'     :    ::     N.  ;:     E. 
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recenty  st  ood  for  a  considerable  time  at  an  elevation  of 
1600  to  2100  feet  below  its  prestnt  level.*     Evidence  of    . 
this  can  be  seen  in  the  level  summit  of  the  main  ridge  to 
the  north  of  Black  Mountain. 

Standing  upon  the  hills  near  South  San  Francisco  sta- 
tion where  a  comprehensive  view  can  be  obtained  of  the 
line  of  hills  extending  from  Seven  Mile-Beach  to  Red- 
wood City,  between  Crystal  Springs  Valley  and  the  bay, 
their  summits  can  be  seen  to  present  a  remarkably  even 
horizontal  line.  Examined  on  the  ground  the  top  of  this 
line  of  hills  has  the  aspect  of  a  plateau,  from  which  rise 
a  few  sharply  conical  knobs.  These  have  the  appearance 
of  remnants  left  by  the  eroding  waters  which  planed  off 
the  top  of  the  hills  leaving  the  plateau.  Further  evidence 
of  such  a  submergence  and  erosion  is  found  in  the  fact 
that  a  little  further  south,  where  these  hills  are  not  sepa- 
rated from  the  main  mountain  ridge  by  the  broad  and 
deep  valley,  their  summits  are  more  or  less  covered  with  / 
boulders  of  metamorphic  rocks  well  water  worn. 

Altogether  the  evidence  seems  quite  strong  to  show 
that  the  Santa  Cruz  Mountains  have  very  recently  been 
submerged  to  a  depth  near  San  Francisco  Bay  of  at  least 
600  feet.  In  a  later  uplift  the  mountains  seem  to  have 
stood  for  some  time  at  a  level  about  lOO  feet  below  their 
present  elevation.  This  has  resulted  in  the  marked  shore 
line  where  the  rounded  foothills  meet  the  nearly  level 
floor  of  the  valley  surrounding  the  bay.  This  level  floor 
seems  to  have  been  the  result  partly  of  erosion  and  partly 
of  deposition.  It  seems  quite  possible  that  this  upward 
movement  is  still  in  progress. 

What  preceded  this  recent  submergence?  The  evi- 
dence, from  two  standpoints,  would  indicate  a  long  land 

*  Univ.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  pp.  115-160. 
3b  Ssb.,  Vol.  Y.  (  23  )  August  1,  1896. 
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period.     The  first  is  the  presence  of  land  and  fresh  watei 
deposits  beneath  the  recent  marine  deposits  and  above  thi 
upturned  and   eroded   Merced  series.     The  other  is  thi 
evidence  gained  from  a  topographic  study  of  San  Fran  ^r~^ 
CISCO  Bay  and  neighborhood.     Such  a  study  as  recentl— _^-. 
pointed   out  by  Prof.  Lawson*  shows  the   strong  rppipn— -^ 
blance  of  San  Francisco  Bay,  of  Rodeo  Lagoon,  Tomal^ 
Bay,  Walker's   Creek,   Drake's   Bay,   Boltnas  Bay,  tl^^ 
valley  of    Lake  Merced,  etc.,  to  sunken  and  submerg-    ^ 
valleys. 

The  question  of  the  order  of  the  above  events  is  ^^ 
open  one.  Prof.  Lawson  makes  the  land  period  followed 
by  a  slight  submergence  the  last  events.  The  fact  t?iat 
the  marine  deposits  overlie  land  deposits  has  led  the  wrifer 
to  place  the  recent  submergence  as  subsequent  to  the  lan<d 
period,  and  in  its  turn  it  to  precede  the  still  more  rece«r»t 
uplift  to  present  conditions. 

It  is  possible  that  a  double  movement  would  explain  »_  11 
the  evidence.   Aside  from  the  water-worn  boulders  cappir».  g 
the  foothills  south  of  San  Francisquito  Creek,  the  mariir^e 
deposits  noticed  are  confined  to  the  lower  levels,  about  oarae 
hundred  feet  on  the  bay  side,  up  to  over  two  hundred  f^^t 
on  the  ocean  side,  and  higher  still  in  the  bench  fiUingsof  tV»^ 
streams  running  into  the  bay.     This  theory  would  gi'v-^ 
the  following  record  of  events:      First,  submergence  to     ^ 
depth  of  from  1600  to  1800  feet.     Second,  uplift  of  abo  mj.  ^ 
I300   feet.     Third,   uplift   to   nearly  400  feel   above    tV»« 
present   level,  according  to   Prof.  Lawson, t  followed  "Izk-r 
long  period  of  subaerial  erosion.     Fourth,  submergerm. 
to  topographic  shore-line  of  present  valley.     Fifth,  slc^'v 
uplift  to  present  height.      (See  fig,  i.) 

This   theory  would  account  for  some   of   the  fIood«(j 

•  DnW.  of  CbI..  BqH.  Dept.  Geol.,  vol.  i,  p.  283, 
t  Univ.  o(  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i.  p.  207. 
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valleys  appearing  to  have  been  cut  out  of  the  eroded 
pene-plane;  it  places  the  tree  trunks  found  in  so  many  of 
the  ravines,  and  the  mastodon  bones  in  the  third  period. 


t 

Fig.  1. — Diagram  showing  moyements  of  the  Sapta  Cruz  Monntains 
during  the  Quaternary,  and  the  development  of  the  present  topographic 
features.  I-V — Successive  positions  of  the  mountains.  Dotted  line — 
Undeveloped  features.  Broken  line — Partially  developed  features.  Full 
line — Developed  features,  a — Main  ridge,  b — Spring  Valley,  c — Summit 
of  foot-hills,  d — Edge  of  present  valley,  e — Shore  of  San  Francisco  Bay. 
NK-SW.  section  through  Belmont.     Vertical  scale  five  times  horizontal. 

Jn  Los  Angeles  County. — In  the  south  part  of  the  State 
the  evidence  of  recent  submergence  is  in  many  places 
very  striking.  As  at  Santa  Cruz,  wave  cut  terraces  and 
sea-clife  indicate  the  various  levels  at  which  movement 
has  rested  and  given  time  for  wave  erosion.  At  San 
Pedro  Hill  eleven  of  these  terraces  have  been  counted. 
In  the  San  Fernando  Valley  nine  were  counted,  and 
several  noticed  in  San  Gabriel  Valley.  These  terraces  have 
been  noticed  by  nearly  all  the  previous  writers  who  visited 
the  coast  of  Southern  California.  Prof.  Lawson  has  given 
us  more  accurate  knowledge  of  these  terraces  at  a  number 
of  localities,  and  concludes  that  the  movement  has  been 
epeirogenic  in  its  character.* 

At  San  Pedro  the  most  recent  deposit,  that  of  the  lowest 
terrace,  is  quite  fossiliferous  in  a  few  places.  It  has  al- 
ready been  described  in  the  discussion  of  the  Pliocene  of 
San  Pedro.  The  following  shells  were  collected  from 
this  layer : 


*Univ.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  p.  157. 
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BalJoIis  crschcrodii  I<atich. 
Liocardinm  BnbHtTiBtam  Contad, 
Oatrea  Iniida  Carpeoter. 
Paobydesiua  crasBatetloidesCoDnd. 
Peoten  ipijueBiilcBtiis  Carpentec. 
BcliizothctniB  untulli  Conntd. 


^^^H     Bulla  nebnlosa  Gonld. 

^^^^^B      Ceritbidea  califoruioa  Haldemauu, 

^^^^^B       CeroHtuma  unltalli  Courad. 

^^^^^B        Cbione  siuillima  Sowerby. 

^^^m    •     Cbione  sucdncta  ValeQclennea. 

^^H  CblnroBtona  gaUma. 

^^^H  Crepidoln  eicarata  Broderip. 

^^H  This  fauna  is  very  similar  to  that  on  the   beach  beIo\'»*in;^^^ 

^^V        at  the  present  time. 

^^V  With   the   exception  of  one  point   no  trace  of  a  nor-^^. 

^H  conformity  was  found  between  the   Pliocene  and  Quate  .^.^ 

^B  nary  at  San  Pedro  Hill.     At  one  point  a  V-shaped  bed  - 

H  fine  gravel  appears  in  the  underlying   Pliocene.     At  fi^^~„, 

■  glance  it  looks  like  an  old  stream  filling;   but  examijv  ^j 

■  closely-   the   edges  of  the  gravel  bed  are  not  as  sharj:>j 

■  defined  from  the  rest  of  the  layer  as   that   theory  wo^j^ 
I  seem  to  require.     Though  the  transition  is  made  in  a  di^. 

tance  of  two  or  three  inches,  the  two  deposits  seem  »;o 
blend  along  that  line  as  though  they  were  local  varialio^r-is 
of  deposition.  The  resemblance  to  a  stream  cut  filiic— 3g 
is  so  strong,  however,  that  the  writer  believes  that  a  mo  -3e 
careful  examination  is  required  before  we  can  accei  pt 
Prof.  Lawson's  theory  of  the  relation  of  the  Pliocene  a^tid 
Quaternary.  In  brief,  that  theory  is,  that  the  Plioce  ■»*; 
was  a  period  of  subsidence  and  the  Quaternary  a  peri.  «3<J 
of  elevation.* 

IGNEOUS    ROCKS. 

Granite. — The  existence  of  granite  just  south  of  tie 
area  of  the  detail  map  near  Point  San  Pedro  has  alre^^v 
been  mentioned.  Until  the  opportunity  has  been  affoirtieiJ 
to  make  more  careful  observations  on  the  granite ,  xhe 
writer  prefers  not  to  commit  himself  to  any  theory  a,^  to 
its  age  or  relations  to  the  other  formations. 

Old  Eruptives. — Over  much  of  the  country  where  (Tie 
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metamorphic  series  is  exposed  an  eruptive  rock  is  very 
abundant.  It  is  well  exposed  at  Mussel  Rock  and  to  the 
southeast  of  there,  making  much  of  the  ridge  which  runs 
southeast  to  San  Andreas  Lake.  Since  this  paper  is  con- 
cerned chiefly  with  the  Tertiary  rocks  no  attempt  was 
made  to  map  the  igneous  rock.  Its  relation  to  the  lime- 
stone is  shown  on  the  shore  at  the  limestone  outcrop  in 
Calera  Valley.  It  is  undoubtedly  younger.  On  the  east 
side  of  San  Andreas  Lake  small  exposures  show  it  to  be 
also  younger  than  the  phthanites  and  metamorphic  sand- 
stone. It  is  thus  suggested  that  it  may  be  contempara- 
neous  with  the  post-Jurassic  upheaval. 

Serpentines. — The  abundance  and  location  of  the  ser- 
pentine has  been  described.  The  question  of  its  origin 
remains  unanswered.  Owing  to  the  interest  which  has 
attached  to  that  question  the  writer  gave  to  the  subject 
some  study,  but  beyond  coming  to  the  belief  that  the 
bronzite  rock  so  abundant  here  represents  an  older  form 
of  the  serpentine,  the  serpentine  being,  according  to  that 
theory,  simply  an  alteration  product  of  the  old  basic  erup- 
tive, he  has  left  the  problem  where  he  found  it.  See  Dr. 
Charles  Palashe's  paper  on  *'  The  Lherzolite-Serpentine 
and  Associated  Rocks  of  the  Potrero,  San  Francisco."* 

Merced  JEruptives. — West  and  south  of  Stanford  Uni- 
versity a  large  sheet  of  andesite  is  exposed.  It  extends 
from  San  Francisquito  Creek  over  the  foothills  nearest 
the  Bay  to  beyond  the  Page  Mill  Road,  which  runs  up 
Matadero  Creek.  At  its  most  northern  exposure  near 
San  Francisquito  Creek  it  is  charactized  by  columnar 
structure,  the  columns  being  vertical  where  best  exposed, 
the  sheet  of  andesite  being  horizontal  at  that  point. 

On  the  Page  Mill  Road  it  appears  to  have  been  cut  by 
later  dykes.     These  dykes,  however,  preceded  the  depo- 

•  Univ.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  No.  5. 
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sition  of  the  overlying  calcareous  beds.  At  the  same 
point  an  old  shore  line  shows  finely,  with  its  Pholas  bor- 
ings, its  beach  strewn  with  rolled  fragments  from  the  cliff 
of  andesite,  and  the  overlying  deposit  consisting  almost 
entirely  of  fragments  of  barnacles. 

The  rock  under  the  andesite  appears  somewhat  meta- 
morphosed. From  fossils  collected  from  above  and  below 
the  andesite  its  age  is  evidently  in  the  Merced  period  as 
that  has  been  defined  in  this  paper.  The  fossils  do  not 
show  any  marked  change  in  the  fauna  and  seem  to  in- 
dicate that  the  outflow  took  place  during  the  Merced  and 
not  at  the  end. 

Other  late  eruptives  require  further  study  before  being 
reported  upon. 

PALEONTOLOGV. 

Distribution. 

The  Cali/ornian  Province—  In  the  present  faunas  the 
California  province,  extending  from  the  Straits  of  Fuca 
to  Cape  San  Lucas  at  the  southern  end  of  Lower  Cali- 
fornia, is  a  well  marked  province.  The  provinces  north 
and  south  overlap  to  some  extent,  but  taken  as  a  whole 
the  fauna  is  quite  distinct.  At  the  present  time  this  fauna 
is  distinguished  by  the  abundance  of  Chitonidse,  Patel- 
lidiC,  Haliotida',  Trochida-  and  others. 

Aside  from  the  introduced  species,  the  species  which  are 
found  in  both  this  province  and  in  some  Atlantic  province 
are  found  on  the  Atlantic  side  only  in  northern  waters. 
About  fifty  species  have  been  noted  as  occurring  intheCal- 
il'ornia  jirovince,  which  have  been  found  in  the  North  At- 
lantic or  nortlu-rn  Europe.  Complete  lists  of  the  Cali- 
lornia  launa  would  probably  lartjely  increasf  that  number. 
A  very  ti.-\v  of  llu-st-.  as  the  Pcclcn  iilandicui  Miiller,  so 
common  in  the  Mtirced  period  near  Stanford  I'niversity, 
;ind  in  the  I'liocene  elsewiieru,  are   at  present  found  in 
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the  North  Atlantic,  but  are  not  known  living  in  the  Pacific. 

Many  species  are  found  in  Japan  and  Kamtschatka, 
which  are  common  on  the  west  coast  of  North  America. 
Among  these  may  be  mentioned:  Amusium  caurinum 
Gld.,  Cardium  cor  bis  Mart.,  Crepidula  aculeata  Gmel., 
.  Chrysodomus  carinatus  Dunker ,  Cryftochiton  sie/len'Midd. , 
Glycimeris  generosa  Gld.,  Laqueus  Calif ornicus  Koch., 
Leptothyra  sanguinea  Cpr.,  Lima  dehiscens  Con.,  Lucina 
borealis  Linn.,  Siliqiia  patula  Dixon,  Macoma  edulis 
Nutt.,  M.  secta  Con.,  M.  nasuta  Con.,  Mytilus  edulis 
Linn.,  Natica  clausa  Brod.  &  Sby.,  Placunanomia  macro- 
chisma  Desh.,  Priene  oregonensis  Redf.,  Saxidomus  nut- 
talli  Con.,  Siphonalia  kelleiii  Fbs.,  Solen  siccariens  Gld., 
Tel  Una  bodegensis  Hds. 

Local  Divisions. — On  the  coast  of  California  the  dis- 
tribution of  species,  so  far  as  known,  suggests  several 
local  divisions  of  the  California  province.  One  extending 
from  San  Diego  to  Santa  Barbara  county.  From  a  list 
of  the  Mollusca  of  Santa  Barbara  county,  by  Dr.  S.  G. 
Yates,*  it  is  found  that  Santa  Barbara  county  is  the 
northern  limit  of  about  seventy  species,  aside  from  the 
strictly  local  fauna.  It  is  also  the  southern  limit  of  about 
sixty  species.  It  is  next  found  that  the  Bay  of  Monterey 
marks  the  northern  limit  of  a  large  number  of  species, 
and  suggests  a  division  extending  from  the  Bay  of  Mon- 
terey to  Santa  Barbara  county.  It  is  probable  that  Santa 
Catalina  Island  should  be  included  in  this  division  as  well 
as  the  Santa  Barbara  Islands. 

From  the  Bay  of  Monterey  to  Bodega  Bay  seems  to 
mark  another  division,  but  the  nothern  limit  may  be  such 
simply  because  of  lack  of  observations  further  north. 
Little  data  is  at  hand  on  the  faunas  between  Bodega  Bay 
and  Washington. 


*Bull.  Sta.  Barbara  Soc.  Nat.  Hist.,  vol.  i,  No.  2,  p.  37. 
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Santa  Calafina  Island. — Prof.  Lawson  *  has  called  at- 
tention to  the  fact,  that  Santa  Catalina  Island  did  not  ap- 
parently share  in  the  Quaternary  subsidence.  The  fauna 
of  this  island  presents  some  interesting  features,  which 
would  seem  to  confirni  Prof.  Lawson's  deduction. 

Thus,  by  a  study  of  Dr.  Cooper's  List  of  California 
Fossils,  1888,  we  find  five  otherwise  extinct  species  from 
the  Pliocene  and  Quaternary  of  Santa  Barbara,  San  Pe- 
dro and  San  Diego  are  living  on  the  island:  Amycla  un- 
rfd/fl Carpenter,  Dafhuella  claihrata  Gabb,  Nassa  insculpta 
Carpenter,  Psepkis  saltnonea  Carpenter,  Salarelh'a  pero' 
mabilis  Carpenter.  There  are  also  found  living  on  the 
island  and  fossil  on  the  coast  of  the  mainland  one  species, 
Crylodon  jlexuosus  Montagu,  only  known  elsewhere  in 
the  North  Atlantic ;  one,  Liicina  borealis  Linneas,  known 
elsewhere  only  in  Arctic  waters;  one,  Laqueus  calif  or' 
nicus  Koch,  known  elsewhere  only  in  the  North  Pacific. 
In  addition  to  these,  thirteen  species,  Bittium  asperutn 
Gabb,  Callista  ncivcombtaMa  Gabb,  Cardium  centifilosum 
Carpenter,  Chrysodomus  tabulatus  Baird,  Diala  acuta 
Carpenter,  Leptothyra  bacula  Carpenter,  Lucina  tranis- 
culpta  Carpenter,  LunatUi  pallida  BroderipandSowerby, 
Margarita  piipilla  Gould,  which  are  found  on  or  about 
Santa  Catalina  Island,  are  only  known  elsewhere  on  the 
coast  to  the  north;  while  it  forms  the  northern  limit  of 
four  species,  Chorus  helchcri  Hinds,  Nucula  exigua  Sow- 
crby,  (Jmp/ialiiis  fuscciccns  Philippi,  Osfrca  canchaphtla 
Carp<-ntiT, 

'J'hf-.s.-  hicts  iiidiciile  that  the  fauna  of  Catalina  Island 
h.ts  lii'i-ii  linlc  iiMci-tfcl  durinfj  a  litne  when  many  species 
on  the   rri.iiijl.itiil  liav<-  hctoriu-   vMinct    ami  others   forced 

'I't..-    hmti.L  i  .  h,]-;4,-ly  nurlluTii  llioiiyh  pii.^sessing  a  few 
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southern  forms.  It  thus  resembles  quite  strongly  the 
fauna  studied  at  San  Pedro  and  called  in  this  paper  Plio- 
cene. 

This  case  is  interesting,  not  alone  from  showing  that 
the  fauna  considered  Pliocene  on  the  coast  of  the  main- 
land is  still  living  on  or  about  the  island,  but  from  the  way 
the  fauna  supports  the  deductions  made  from  the  topo- 
graphy and  vice  versa. 

Quaternary  faunas, — The  faunas  of  the  beds  recognized 
as  Quaternary  are  so  similar  to  existing  faunas  that  what 
has  been  said  about  the  present  distribution  of  species 
along  the  coast  will  hold  for  the  Quaternary  species. 

Pliocene  faunas, — The  Pliocene  faunas  bear  quite  a 
striking  resemblance  to  the  existing  forms  of  the  same 
region,  except  that  there  are  present  a  large  number  of 
northern  forms  with  some  forms  which  have  since  become 
extinct.  Until  the  Pliocene  has  been  differentiated  at 
Santa  Barbara,  San  Diego  and  intermediate  points,  as  the 
writer  believes  they  will  be  ere  long,  it  will  be  unsafe  to 
generalize  on  the  local  distribution  of  species. 

Miocene  fauna, — The  Miocene  fauna,  while  showing 
some  regional  relation  to  existing  faunas,  is  principally 
distinguished  by  its  uniformity  over  the  State  and  its 
southern  character. 

Climatic  changes. — The  facts  given  indicate  that  during 
Miocene  times  a  tropical  or  subtropical  climate  existed  in 
California.  This  is  followed  by  a  colder  climate  and  the 
introduction  of  boreal  forms  of  life.  The  end  of  the  Ice 
age,  presumably,  brings  a  return  of  warmer  conditions 
and  the  northern  forms  return  to  the  North  Pacific,  some 
species  suffering  extinction  under  the  changed  conditions. 

The  question  arises  whether  the  species  found  in  the 
Pliocene  of  California,  which  are  at  present  living  in  the 
North  Atlantic,  have  migrated  from  the  Pacific,  or  whether 
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they  represent  southward  migrations  in  both  oceans  at  a 
time  preceding  the  Ice  age.  From  the  occurrence  of 
many  of  the  Pliocene  forms  of  California  in  the  British 
Crag  (Pliocene),  it  would  seem  that  their  distribution  is 
due  primarily  to  pre-glacial  migrations. 

A  comparison  of  these  results  with  those  obtained  by 
a  study  of  fossil  vertebrates  of  California  would  seem  to 
show  a  disagreement.  Thus  Dr.  Cooper  concludes  from 
the  finding  of  a  large  species  of  lion,  a  llama,  a  third 
larger  than  the  living  camels,  also  one  smaller,  a  Megal- 
omeryx,  another  of  the  camel  family,  a  Protohippus,  etc. , 
which  have  been  thought  to  have  been  of  Pliocene  age, 
that  the  Pliocene  of  California  had  a  tropical  climate.* 
Were  the  Pliocene  age  of  the  deposits  from  which  these 
fossils  were  obtained  determined  beyond  question,  the 
disagreement  would  be  vital,  and  the  beds  described  in 
this  paper  as  Pliocene  would  probably  have  to  be  con- 
sidered post-Pliocene. 

In  the  first  place,  if  the  deduction  upon  the  age  of  the 
lower  beds  of  the  Merced  series  made  in  this  paper  is 
correct,  it  seems  probable  that  many  other  beds  in  the 
State  which  have  been  considered  Pliocene  may  prove  to 
be  Miocene.  Some  of  the  beds  from  which  the  verte- 
brate fossils  have  been  described  may  be  among  the  num- 
ber- 
Again,  the  few  vertebrate  remains  found  by  the  writer 
were  none  of  them  in  the  beds  described  here  as  Plio- 
cene, Elephant  remains  were  found  at  two  places  in  the 
Quaternary.  Sharks  teeth  were  found  at  two  places  in  the 
beds  assigned  to  the  top  of  the  Miocene ;  those  previously 
reported  have  been  called  Pliocene.  Whale  bones  from 
sevfral  localities  were  fount!  in  the  Miocene,  these  also 
have  previously  been  quoted  onlv  from  tiie  Pliocene. 
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Another  argument  of  little  value,  but  suggestive,  is  the 
possible  contemporaneity  of  the  basaltic  outflow  near  the 
top  of  the  Miocene  in  the  Santa  Cruz  Mountains  with 
some  of  the  volcanic  outflows  in  the  northern  and  eastern 
.part  of  the  State.  Several  of  the  Pliocene  vertebrates 
are  described  as  from  under  the  lava. 

There  seems  to  be  some  ground,  therefore,  for  suspect- 
ing that  many,  if  not  all,  of  these  tropical  vertebrates 
may  ultimately  prove  to  be  of  Miocene  age. 

RELATIONS  BETWEEN  LIVING  AND  TERTIARY  FAUNAS. 

Notwithstanding  all  the  evidence  of  repeated  earth 
movements  and  climatic  changes,  molluscan  forms  have' 
been  very  persistent  in  the  California  Tertiary  and  Quat- 
ernary. In  Dr.  Cooper's  list  of  California  fossils  of 
1888,  thirty-two  species  are  quoted  as  running  from  the 
Miocene  to  the  present,  and  the  determinations  of  this 
paper  have  largely  increased  that  number  by  making 
many  species  Miocene  which  had  previously  been  thought 
to  go  back  not  farther  than  the  Pliocene.  In  the  same  list 
118  species  are  reported  from  the  Pliocene  to  the  present; 
this  also  would  be  largely  increased  by  recent  data. 
From  the  same  source  331  are  quoted  as  found  in  the 
Quaternary  and  living. 

If  to  these  figures  be  added  the  species  which  range 
from  the  Miocene  to  the  Pliocene  or  to  the  Quaternary 
and  those  ranging  from  the  Pliocene  through  the  Quater- 
nary, it  will  be  evident  that  the  dividing  of  the  Tertiary 
and  post-Tertiary  strata  into  zones  or  minor  groups  will 
be  a  difficult,  if  not  impossible,  work  from  the  paleon- 
tological  standpoint.  It  is  probably  that  fact  more  than 
any  other  that  has  kept  the  Tertiary  stratigraphy  so  long 
in  confusion. 

Changes  in  species, — One  of  the  most  interesting  fea- 
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tures  of  the  study  of  the  paleootologA'  of  the  Tertiair  and 
post-Tertiar>'  of  California  is  in  studvnng  the  changes 
which  have  taken  place  in  species  which  did  not  migrate, 
or  in  tracing  the  relation  between  living  and  old  or  ex- 
tinct species  of  the  same  t}-pe.  Lack  of  time  and  lack- 
of  material  have  prevented  studying  this  subject  as  the 
writer  had  hoped  to  do.  The  few  notes  given  are  those 
taken  down  in  determining  the  fossils.  These  notes  will 
be  given  under  the  descriptive  paleontology',  but  a  few 
instances  of  such  changes  are  noted  at  this  point. 

Thus,  Cardium  corbis  Mart\'n  and  Cardium  meeiianum 
Gabb,  appear  to  grade  into  each  other  in  such  a  way  as 
to  suggest  that  C-  corbis  is  simply  the  U\-ing  representa- 
tive of  C,  meeiianum,  no  break  coming  between  them. 
In  the  Pliocene  at  San  Pedro  is  a  CMorostoma  which 
agrees  perfectly  with  C.  funebrale  A.  Adams,  except  that 
the  last  coil  is  sculptured  with  a  number  of  strong  revolv- 
ing ribs,  the  recent  species  usually  having  only  two,  the 
anterior  one  rather  faint,  and  a  few  obsolete  ribs.  A  large 
number  of  recent  and  fossil  forms  were  examined  with- 
out showing  any  intermediate  specimens. 

A  comparative  study  of  Crepidula  grandis  Midden- 
dorf  with  C.  rugosa  Nuttall  and  C.  excaz-ata  Broderip 
may  show  a  very  close  connection.  The  Miocene  forms 
of  Lunatia  leivisti  Gould  are  found  to  differ  from  the  liv- 
ing in  uniformly  lacking  the  constriction  near  the  suture, 
which  is  so  marked  in  large  living  specimens  and  upon 
which  Gould  lays  great  stress  in  his  description  of  the 
.species.  The  Pliocene  specimens  of  Monoceras  engona- 
tum  Conrad  difter  from  those  living  along  the  coast  to-day 
in  bting  Irom  one  and  one-half  to  double  the  size.  The 
sume  thin;;  is  true  of  somt?  of  the   Purpuras. 
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SUMMARY. 

The  salient  points  of  this  paper  are : 

1 .  The  description  of  the  conglomerate  and  sandstone 
formation  underlying  the  Monterey  series. 

2.  The  description    of   transition   beds    between  the 
Monterey  and  Merced  series. 

3.  Fixing  the  ages  of  the  Merced  and  Post-Merced 
uplifts  in  southern  and  northern  California. 

4.  Outlining  the    Quaternary  history  of    the   region 
about  San  Francisco  Bay. 

5.  Studies  in  the  Neocene  changes  in  the  faunal  geog- 
raphy of  the  California  coast. 
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CHANGES  IN  FAUNA  AND  FLORA  OF  CALIFORNIA— 
ON  THE  POWER  OF  ADAPTATION  IN  INSECTS. 

BY    H.    H.    BEHR. 

The  power  of  adaptation  to  new  circumstances  plays  a 
most  prominent  part  in  the  changes  that  take  place  in  the 
fauna  and  flora  of  newly  settled  countries. 

It  is  chiefly  the  want  of  this  power  that  causes  the  dis- 
appearance of  types  which  were  characteristic  to  districts 
before  the  harmony  of  organic  life  was  disturbed  by  the 
interference  of  man. 

To  illustrate  the  disappearance  of  such  characteristic 
features,  it  is  only  necessary  to  mention  two  instances, 
which  all  old  inhabitants  will  conhrm  as  soon  as  their 
attention  is  directed  to  them. 

Up  to  the  year  1856  a  considerable  part  of  the  neighbor- 
hood of  San  Francisco  was  covered  by  a  chaparral  con- 
sisting almost  exclusively  of  Ceatiotkus  tkyrsifiorus.  Part 
of  this  formerly  impenetrable  thicket  has  been  removed 
by  human  agency,  and  to  a  great  extent  has  been  re- 
planted by  our  California  Cupressus  macrocarfa,  Pinus 
insignis,  Australian  Acacife  and  Eucalypti.  The  more 
remote  part  of  this  thicket,  where  human  interference  was 
not  directly  at  work,  still  exists,  but  in  another  shape,  the 
Ceanothus  being  replaced  by  Silybum  Marianuni,  a  thistle 
with  large  blotched  leaves,  originally  at  home  in  Mediter- 
ranean Europe. 

Another  instance  of  similar  nature  is  the  striking  change 

that   has  taken   place    in    our    aquatic    vegetation.     Our 

brooks  and  pools,  as  far  as  sewerage  does  not  disable 

them  to  support  phanerogamic  vegetation,  ;it  present  are 

covered  by  the  luxuriant  growth  of  an  African  weed,  the 

'via  coronopifolia,  the  round,  yellow   heads  of  which 

now  familiar  to  the  most  superliciul   observer.     Old 

litants  will   recollect   the    beautifully    varied    carpet 
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produced  by  a  graceful  waterfern,  the  Azolla  Caroliniana^ 
that  covered  the  water  now  monopolized  by  the  luxuriant 
but  coarse  weed — the  Cotula. 

In  both  instances  it  was  not  so  much  direct  interference 
that  changed  the  character  of  the  vegetation,  but  a  certain 
inability  of  the  native  vegetation  to  conform  to  altered 
conditions  of  things. 

There  is  a  series  of  phenomena  in  the  complex  system 
of  changes  that  follows  the  occupation  of  new  territories 
which  practically  as  well  as  theoretically  is  of  great  im- 
portance. It  is  a  series  of  changes  that  gradually  establish 
themselves  in  the  relations  between  the  vegetable  kingdom 
and  the  insect  world. 

In  new  countries  we  find  a  certain  harmony  in  these 
relations.  Undisturbed  nature  characterizes  Itself  by  a 
greater  variety  of  species  than  those  exhibited  in  the 
agricultural  stage,  when  the  battle  for  existence  has  begun 
to  thin  out  the  original  inhabitants  of  the  soil.  Another 
peculiarity  of  this  undisturbed  state  is  a  certain  equilibrium 
in  the  number  of  individuals  of  the  different  species, 
amongst  whom  there  is  no  preponderation  of  species, 
otherwise  than  a  very  rare  and  even  then  a  very  transitory 
one. 

The  exclusive  cultivation  of  agricultural  plants  and 
domestic  animals  proves  a  first  cause  of  long  series  of  ef- 
fects, of  complications,  modifying  each  other.  For  in- 
stance, the  planting  of  extensive  orchards  has  favored  an 
increase  of  those  insect  species  that  live  on  different  va- 
rieties of  fruit  trees,  and  that  formerly  had  a  more  or  less 
precarious  existence  on  wild  species  of  the  same  order, 
mixed  up  with  a  forest  vegetation  of  orders  that  do  not 
favor  the  multiplication  of  insect  species,  depending  ex- 
clusively on  species  related  to  certain  fruit  trees. 

This,  of  course,  is  changed  after  some  time,  when  such 
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fruit  trees  are  grown  to  the  exclusion  of  other  specit  ^ 
forminjr,  so  to  say,  a  forest  of  iheir  own. 

We  will  at  present  refer  to  a  single  group  of  insec^^ 
the  Coccides,  and  especially  the  species  of  Lecanium  a.  r>  ^ 
its  allied  genera,  which  in   common  life  are  comprise^*? 
under  the  name  "  scalebug."     All  these  insects  prod\ic-;« 
a  sticky  exudation,  which  partly  hardens  into  the  pro- 
tecting scale  from  which  the  group  received  its  vernacii)g»  r 
name,  partly  it  covers  leaf  and  branch  in  form  of  a  kind 
of  viscosity. 

This  viscosity  again  retains  the  spores  of  minute  parsi- 
sitic  fungi  of  different  varieties,  one  of  the  most  commoti 
forms  being  the  Capnodium,  and  we  soon  will  obsen'e    a 
sootlike  substance  covering  many  leaves  in  our  orchards 
as  a  concomitant  of  the  scalebug.     Under  ordinary  cir- 
cumstances but  few  spores  out  of  a  million  reach  th^ir 
destination,  that  is  a  spot  favorable  to  their  development. 
But  with  the  facilities  offered  by  the  sticky  surface    of 
leaves  that  are  infested  by  the  scalebug  and  the  numbe«~s 
of  individuals  that  have  already  developed  and  have  tnss.- 
tured  their  spores,  the  number  of  germs  floating  intHc 
air  becomes   such  that  the  chances  for  the  developme  nl 
of  the  parasites  become  more  and  more  favorable:  and 
as  the  Capnodium,  the  vegetable  parasite,  is  but  little  de- 
pendent on  the  species  of  plant  on  which  it  develops,    il 
soon  begins  to  infest  the  forests,  as  well  as  orchards  and 
hedges. 

As  most  of  our  forest  trees,  being  evergreen,  never 
shed  their  leaves  at  once,  the  foliation  of  these  ever- 
greens has  ample  time  to  foster  and  breed  on  their  sur- 
faces, roughened  by  Lecanium  and  Capnodium,  other 
fungoid  growths,  more  detrimental  to  vegetation  than  the 
unsightly  but  comparatively  harmless  Capnodium. 

Forms  of  Uredo  will  pass  their  dimorphic  stage  there, 
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to  attack  afterwards,  in  their  Puccinia  stage,  grass  and 
cereals;  Rhytisma  and  Dsedalea  spores  carried  in  the 
feathers  of  birds  will  be  carried  from  tree  to  tree  and  by 
a  slow  but  sure  process  will  kill  the  giants  of  the  forest. 
This  is  one  of  the  causes  that  but  seldom  you  find  a  healthy 
Madrofia  tree  in  the  neighborhood  of  cultivated  land  and 
that  the  Sycamores  at  Niles  Station  are  dying  away. 

Up  to  this  point  it  is  easy  enough  to  classify  the  pheno- 
mena and  derive  them  from  a  common  source,  but  fur- 
ther on  the  effects  become  modified  by  the  consequences 
of  other  changes  that  have  taken  place  in  the  relation  of 
the  different  forms  of  organic  life.  The  agency  still  ex- 
ists and  marches  on  although  we  loose  sight  of  the  Ariadne 
thread,  which  we  followed  into  the  labyrinth  of  co-operat- 
ing and  antagonistic  causes.  We  soon  loose  sight  of  the 
wave  of  the  streamlet  after  its  having  joined  the  waters 
of  the  river  bed. 

The  circumstances  mentioned  here  form  only  part  of  a 
general  system  of  changes  that  have  taken  place  in  or- 
ganic life  since  the  settlement  of  this  country. 

One  of  the  most  remarkable  features  of  these  changes 
is  the  degree  of  ability  in  the  different  species  that  form 
part  of  our  flora  and  fauna  to  adapt  themselves  to  altered 
circumstances,  and  the  methods  by  which  they  adapt 
themselves. 

We  will  consider  here  a  few  cases  that  were  easy  to 
follow  up : 

I.  Danais  Plexipfus,  a  butterfly,  common  nearly 
through  this  whole  continent  and  lately  emigrated  into  the 
Sandwich  Islands,  New  Zealand  and  Queensland.  The 
insect  was  rare  in  the  vicinity  of  San  Francisco  up  to  the 
year  1856,  when  suddenly  a  great  number  of  this  showy 
butterfly  appeared  in  the  streets  of  San  Francisco.  The 
caterpillar  feeds  exclusively  on    different  Asclepiadace- 
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ous  plants  (called  milkweed),  which  type  does  act  grow 
on  this  side  of  the  bay.  In  the  following  year  I  found  a 
great  number  of  the  larva  on  Asclepias  fascicularis  ^ovr- 
ing  on  marshy  grounds  near  Brooklyn,  then  called  San 
Antonio.  Some  years  afterwards  I  found  the  cater- 
pillar in  a  garden  in  San  Francisco  on  an  exotic  plant  of 
the  Asclepias  family,  Gomphocarpus  Curassavicus. 

From  that  time  the  butterfly  has  visited  our  streets  every 
fall,  and  swarms  of  this  insect  working  against  the  west- 
ern current  of  air,  peculiar  to  our  summer  months,  fly 
out  to  the  lighthouse,  where  they  disappear,  probably 
drowned  in  the  ocean. 

Since  the  year  1880  they  have  not  visited  the  city,  which 
omission  easily  could  be  accounted  for  by  the  circum- 
stance that  the  marsh  where  their  food  plant,  the  Ascle- 
pias formerly  grew,  was  converted  into  fields  and  or- 
chards. 

In  this  instance  the  insect  has  but  little  power  of  adap- 
tation to  new  food,  because  it  has  shown  itself  dependent 
upon  plants  of  the  milkweed  family  and  became  locally 
extinct,  at  least  temporarily  in  a  district  where  the  ground 
containing  the  milkweed  was  ploughed  over.  But,  on 
the  other  hand,  it  has  shown  wonderful  powers  of  adap- 
tation to  different  climates ;  proof  of  it,  its  wide  geograph- 
ical range  and  the  colonies  formed  in  countries  beyond 
the  sea,  where  it  probably  has  been  carried  in  its  chrysalis 
state  in  the  ballast  of  vessels. 

2.  Pyrameis  Carditi,  the  most  cosmopolitan  butterfly 
in  existence,  of  an  almost  unlimited  power  of  adaptation, 
becaust^  with  the  sole  exception  of  the  real  tropics,  Aus- 
tralia and  the  regions  beyond  the  Arctic  circle,  it  exists 
everywhere.  liven  the  Australian  species,  Pyrameis 
KenhaiL'ii,  by  some  authorities  is  considered  identical 
and  not  merely  related. 
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In  regard  to  food  the  larva  prefers  thistles,  but  will  feed 
on  all  other  Compositae,  Malvaceae  and  Urticaceae,  in  our 
Golden  Gate  Park  even  on  Lupinus.  It  conforms  to 
most  climates  and  very  different  circumstances.  It  has  a 
single  generation  in  Lapland  and  I  have  counted  five  gen- 
erations in  California.  With  all  this  the  insect  is  less  com- 
mon in  California  than  its  near  relation, 

3.  Pyrameis  Carye,  which  is  the  most  common  of  the 
series,  but  seems  to  be  restricted  to  our  coast  as  the  Chil- 
ean specimens  that  I  have  seen,  exhibit  constant  and  well 
marked  differences.  The  larva  proves  the  same  power 
of  adaptation  as  its  congener  by  feeding  on  Urticaceae, 
Malvaceae,  Compositae,  etc.,  but  its  limited  geographical 
distribution  speaks  against  a  facility  of  the  species  to 
adapt  itself  to  changed  climatic  circumstances  or  incon- 
veniences of  travel. 

4.  Pyrameis  Hunteri  or  Virginiensis  feeds  in  Califor- 
nia exclusively  on  Compositae.  It  is  here  the  rarest  of 
the  three  congeners,  but  is  common  in  the  Atlantic  States 
from  where  it  extends  as  far  as  Buenos  Ayres.  So  its 
adaptive  power  to  new  food  plants  is  less  than  that  to 
climatic  changes. 

In  general  the  power  of  adaptation  is  greater  amongst 
the  Heterocera  than  amongst  the  Rhopalocera,  of  which 
several  species  have  been  lost  to  our  neighborhood  by 
ploughing  or  building  of  grounds  formerly  grown  over 
by  Lupinus  Chamissonis, 

On  the  other  hand  one  of  the  East  India  silkworms, 
Satiirnia  Cynthia^  has  shown  great  adaptation  powers  in 
its  conforming  itself  to  different  climates  and  no  power 
whatever  in  adapting  itself  to  a  new  variety  of  food.  Th*e 
insect  has  escaped  from  zoological  gardens  and  experi- 
mental stations  and  established  itself  in  different  countries 
like  an  indigenous  species,  but,  as  far  as  I  could  ascer- 
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tain,  it  feeds  exclusively  on  Ailanihus  glandulosa,  whicl^ 
by  some  strange  coincidence  has  been  introduced  asa^i 
ornamental  trefe  into  America  and  into  Europe.  Without 
this  coincidence  the  insect  would  have  perished  for  w^i^^ 
of  food  in  its  larva  state  and  would  not  have  deriveci 
any  advantage  from  its  adaptability  to  different  climates. 
Dcilephila  lincata  possesses  the  advantage  of  easyadap— 
tation  to  climate  and  to  food,  combined  with  the  enormous 
power  of  locomotion  peculiar  to  its  class.  It  is  generally 
considered  indigenous  to  the  old  and  the  new  world,  bu.t 
as  its  organization  excludes  it  entirely  from  the  circuir*— 
polar  regions  it  is  evident  that  there  must  exist  another 
center  from  which  the  species  has  spread.  The  insedi:! 
is  considerably  more  common  im  America  than  in  Europ«=^ 
Our  specimens  are  larger  and  show  their  greater  vitali-ty 
by  their  power  of  adaptation  in  the  larva  state. 

I  infer  from  these  circumstances  that  the  original  cental 
from  which  this  showy  species  spread  is  on  our  continent 
and  not  in   Europe,  where  the   species  is  comparatively 
rare,  when  on  our  continent  it  has  occasionally  developed 
Into  what  was  supposed  to  be  an  insect  pest,  but  owing  tcj 
the  very  transitory  nature  of  its  devastations,  can  be  con- 
sidered only  a  fright.     The  original  food  of  the  larva  ar-« 
probably   Onagracefe,  which   group    of    plants  is  niucli 
affected   by  the    congeners  of    the    Deilephila   in   oth^r 
climates.     In  California  it  shows  a  predelicrion  for  forei^  « 
■  plants  of  the  same   order.     It   prefers   for  instance   tl-»e 
Fuchsia  cultivated  in  our  gardens  to  our  native  QCnothersst, 
Godetia,   Boisduvalia.  etc.,  without  neglecting  them  <fmn— 
tirely.   It  has  also  adapted  itself  to  Rumex  and  Po!ygonu«-»» , 
to  Purslane  and  its  relations,  Claytonia  and  Calandria.5^. 
It  has  been  discovered  in  great  numbers  by  Mrs.  Brandegee 
in  the  Gila  desert,  feeding  on  a  species  of  Lupine,  and  Yizis 
occasionally  frightened  our  winegrowers  by  attacking,   in 


r 


FAUNA    AND    FLORA    OF    CALIFORNIA.  375 


company  with  the  larva  of  Cheerocampa  AchtFtnon,  the' 
grapevine.  In  regard  to  the  latter  circumstance,  I  have 
to  take  the  part  of  the  Deilephila  larva,  as  much  morfi' 
mischief  is  done  by  the  Cheerocampa,  which  feeds  ex- 
clusively on  the  grapevine,  when  Deilephila  generally 
prefers  the  weeds  of  the  vineyard. 

The  caterpillar  is  frequently  mistaken  for  the  army- 
worm,  which  term  is  correctly  applied  to  the  larv»  of 
different  Agrotides,  which  are  much  smaller  but  consider- 
ably more  dangerous  than  the  formidably  looking  Deile- 
phila, whose  devastations  are  exceedingly  transitory, 

The  Indians  eat  the  caterpillar,  and  that  to  my  opinion 
is  another  proof  of  its  American  birthright,  as  all  savage* 
avoid  eating  animals  which  they  do  not  know  for  genera- 
tions. 

I  have  here  to  mention  another  insect,  which,  originally 
very  rare,  gradually  has  developed  into  an  insect  pestj 
without  possessing  any  advantages  in  regard  to  locomo- 
tion, nor  powers  for  adaptation  in  regard  to  food  or 
climate. 

It  is  Phryganidia  Calif orntctt,i  type  most  interesting  to 
the  student  of  systematic  entomology,  but  without  any 
attraction  as  to  beauty. 

This  insect  feeds  on  oaka,  formerly  exclusively  on  live- 
oaks,  but  since  these  oaka  have  diminished  in  number,  in 
proportion  to  the  insect  having  multiphed  the  larva  has 
begun  to  invade  lobala  and  Kelloggii,  but  there  its  power 
oi  adaptation  to  new  food  stops.  ^ 

I  do  not  know  how  many  generations  in  a  year  are  pro- 
(Joced  by  the  insect.  1  have  counted  four,  but  am  certain 
f^f^ere  is  at  least  one  more. 

Jn  consequence  of  these  many  generations  the  destruc- 
-j^j)  oi  leaves  extends  over  the  whole  year,  and  the  poor 
-,^e  has  scarcely  produced  a  new  crop  of  leaves,  when  it 
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b  stripped  again  by  a  new  generation,  so  that  many  live- 
oaks  in  our  surroundings  die  by  exhaustion. 

Phrygajtidia  Californictt  was  formerly  very  rare,  and 
it  was  not  before  the  year  1859  that  I  could  add  the  female 
to  my  collection.  But  from  that  year  the  Phryganidia 
constantly  has  gained  ground,  which  circumstance  has  to 
be  accounted  for  chiefly  by  the  decrease  in  the  number 
of  insect-feeding  birds.  The  group  of  the  warblers 
(Muscicapa)  was  formerly  well  represented  on  the  penin- 
sula and  around  the  bay,  but  at  present  most  species  of 
these  birds  have  become  very  rare,  some  of  them  being 
entirely  lost  to  our  neighborhood. 

Wherever  the  small  bird  is  protected,  as  for  instance  in 
the  Golden  Gate  Park,  the  liveoak  is  free  from  the  Phry- 
ganidia and  grows  well,  only  being  plagued  by  fiingoid 
growths  like  the  Capnodium,  where  the  groves  by  too 
dense  growth  shut  out  air  and  light. 

The  introduction  of  the  English  sparrow  has  made  mat- 
ters worse,  because  the  sparrow  is  himself  a  very  poor  in- 
sect-feeder, but,  by  pugnaciousness  and  a  certain  social 
organization  of  his  own,  he  manages  to  drive  away  the 
real  insect-feeders,  warblers,  titmice  and  swallows,  and 
in  this  way  has  become  the  protector  of  several  of  our 
insect  pests.  He  is  a  bird  of  great  power  of  adaptation, 
but  of  no  utility  whatever,  and  in  very  short  time  will 
serve  as  another  living  proof  how  easy  it  is  to  disturb 
the  natural  relation  of  things  and  how  diflicult  to  restore  it. 
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The  Mexican  State  of  Sinaloa  lies  along  the  east  shore 
of  the  Gulf  of  California,  mostly  to  the  north  of  the  Tropic 
of  Cancer,  extending  from  Rio  Fuerte  on  the  north,  which 
separates  it  from  Sonora,  to  the  northwest  boundary  of 
Jalisco.  The  greatest  length  of  the  State  along  the  coast 
is  about  325  miles.  The  land  forms  an  irregular  and 
broken  slope  from  the  high  table-lands  and  cliffs  of  the 
Sierra  Madre  on  the  east  downward  to  the  coast.  Down 
this  slope  flow  several  streams  of  clear  water,  which  ac- 
quire great  volume  in  the  rainy  season  (June  to  Novem- 
ber) and  which  dwindle  rapidly  in  the  dry  season  of  the 
winter.  The  coast  line  is  very  irregular,  being  formed 
of  rocky  islands,  mostly  of  volcanic  origin,  and  of  ab- 
rupt cliffs  or  •*  rincones,"  the  terminations  of  hills  or 
spurs  from  the  Sierra  Madre.  Between  these  are  long 
curved  sand  beaches,  and  occasionally  sand -spits  across 
the  mouth  of  some  estuary  which  is  thus  converted  into  a 
lagoon.  The  water  of  the  sea  off  the  coast  is  very  clear. 
The  bottom  is  very  irregular,  as  is  the  contour  of  the 
shore. 

The  chief  port  of  Sinaloa  is  Mazatlan.  This  city  of 
about  20,000  inhabitants  lies  on  a  peninsula  between  the 
Estuary  or  Astillero  de  Mazatlan  on  the  south  and  a  curv- 
ing bay  known  as  the  Puerto  Viejo  on  the  north.  On  this 
peninsula  are  two  considerable  headlands,  Neveria  on  the 
north  and  Vijia  on  the  southwest,  between  which  is  a 
sand  beach,  facing  the  west,  noted  for  its  high  surf,  for 
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which  it  is  named  las  Olas  Alias.  North  of  Puerto  Viejo, 
at  a  distance  of  about  seven  miles,  are  three  large  rocky 
islands,  very  much  alike,  close  together  and  in  a  right 
line,  known  as  the  three  Venados.  Opposite  them  on  the 
shore  is  a  similar  headland,  Camarron.  About  all  these 
headlands  and  islands  are  many  rock-pools  and  basins 
left  filled  with  water  by  receding  tides.  Beyond  the  ex- 
tremity of  Viji'a  is  a  tall  conical  island,  over  500  feet  in 
height,  known  as  Creston.  This  is  surmounted  by  a 
lighthouse  and  is  the  most  conspicuous  land  mark  of  the 
harbor  of  Mazatlan.  North  of  Creston  lie  a  number  of 
large  barren  rocks  of  white  volcanic  rock,  known  col- 
lectively as  Islas  Blancas.  The  scanty  harbor  of  Mazat- 
lan lies  to  the  south  of  Vijia  and  Creston,  between  these 
and  the  Isla  de  los  Chivos  and  Isla  de  las  Piedras.  It 
ends  in  a  long  deep  winding  channel,  known  as  the  Astt- 
Uero  or  Estuary,  which  extends  around  the  south  side  of 
the  city,  with  many  muddy  arms  lined  with  Mangrove 
bushes,  then  turns  to  the  south,  forming  for  some  ten 
miles  the  narrow  channel  between  Isla  de  las  Piedras  and 
the  mainland.  No  fresh  waters  of  importance  flow  into 
the  Astillero  and  the  tides  form  strong  currents  as  the 
waters  pass  in  and  out. 

At  Altata,  in  the  northern  part  of  Sinaloa,  is  a  small 
harbor,  the  port  of  the  capital  City  of  Culiacan. 

Of  the  several  rivers  in  the  State,  only  one,  Rio  Presi- 
dio or  Rio  de  Mazatlan,  was  visited  by  us.  This  is  a 
swift  clear  stream,  rising  in  the  mountains.  At  Presidio 
and  Villa  Union,  where  it  was  visited  by  us,  it  flows  rap- 
idly over  ffravirl,  being  in  January  some  three  rods  wide 
!ind  rart-ly  more  than   two  fuct  deep. 

Th.-  tlslics  <ji  Sinalou  are  known  chiefly  from  the  col- 
lections made  by  Dr.  Charles  II.  Gilbert  in  Ihe  winter  of 
1881,    Under  the  auspices  of  the  I'.  S.  Fish  Commission, 
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Mr.  Gilbert  spent  six  weeks  at  Mazatlan  where  he  secured 
a  collection  of  about  i8o  species,  of  which  number  about 
fifty  were  new  to  science.  These  were  described  by 
Jordan  and  Gilbert  in  the  Proceedings  of  the  U.  S.  Na- 
tional Museum  in  1881,  the  typical  specimens  being  de- 
posited in  the  Museum  at  Washington.  Previous  to  this 
time  a  number  of  specimens  had  been  sent,  by  collectors 
who  had  visited  Mazatlan  and  Altata,  to  the  Museum  at 
Vienna,  where  they  were  described  by  Dr.  Franz  Stein- 
dachner,  and  to  Berlin  where  they  were  recorded  by  Pro- 
fessor Peters. 

Subsequent  to  the  visit  of  Dr.  Gilbert,  collections  were 
made  at  Mazatlan  and  Presidio  by  Mr.  Alphonse  Forrer, 
now  of  Santa  Cruz,  California.  Most  of  these  were  sent 
to  the  U.  S.  National  Museum,  where  they  were  described 
by  the  present  writer.  A  few  specimens  were  also  sent 
to  the  British  Museum. 

In  December,  1894,  through  the  kindly  interest  of  Mr. 
Timothy  Hopkins  of  Menlo  Park,  California,  and  under 
the  auspices  of  the  Hopkins  Seaside  Laboratory,  a  branch 
of  the  Leland  Stanford  Jr.  University,  an  expedition 
was  sent  to  Mazatlan  for  the  purpose  of  collecting  fishes. 
This  was  in  charge  of  David  S.  Jordan,  assisted  by  George 
B.  Culver  and  Edwin  C.  Starks.  In  addition,  Mr. 
Thomas  M.  Williams,  Mr.  Norman  B.  Scofield  and  Mr. 
James  A.  Richardson  accompanied  the  expedition  as  vol- 
unteer assistants,  with  Frank  H.  Lamb  as  botanist,  and 
Mr.  George  B.  Seward  as  herpetologist. 

One  month,  Dec.  24,  1894  ^^  J^^-  ^5,  1895,  was  spent 
at  Mazatlan  in  the  collection  of  fishes.  One  hundred 
and  eighty-five  species  were  obtained,  of  which  twenty- 
nine  seem  to  be  new  to  science,  besides  two  species  from 
La  Paz.  A  full  series  of  the  specimens  obtained  is  in  the 
Museum  of  Leland  Stanford  Jr.  University.     Other  series 
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nearly  complete  have  beea  sent  to  the  British  Museum 
and  to  the  Museums  at  Vienna  and  Berlin,  Partial  sets 
are  in  the  Academy  of  Sciences  at  San  Francisco  and  in 
the  U.  S.  National  Museum.  It  is  evident  that  the  list  here 
given  is  by  no  means  a  complete  record  of  the  fishes  of  Si- 
naloa.  Doubtless  all  the  species  enumerated  from  Sonora 
by  Gilbert,  Jenkins  and  Evermann,  and  by  Gilbert  and 
others  from  Lower  California,  will  ultimately  be  found  in 
this  region.  Every  day  spent  at  Mazatlan  either  by  Dr. 
Gilbert  or  by  ourselves  brought  some  addition  to  the  list, 
and  the  deep  water  lishes  have  not  been  studied  at  all. 

Besides  our  obligations  to  Mr.  Hopkins,  and  to  thevo!- 
unteer  assistants  above  named,  the  writers  wish  to  express 
their  especial  indebtedness  for  local  assistance  to  Dr. 
George  Warren  Rogers,  a  scholarly  physician  resident  at 
Mazatlan;  to  Sefior  Ygnacio  Moreno,  the  leading  fisher- 
man of  the  port,  whose  efforts  in  aiding  our  work  were  un- 
wearying. We  also  owe  many  favors  to  Messrs.  William 
W.  Felton,  Bert  L.  Smith,  John  L.  Kendall  and  J.  Ri[>- 
pey,  American  residents  in  Mazatlan.  From  Dr.  Charles 
H.  Gilbert,  in  whose  laboratory  the  present  paper  has  been 
written,  we  have  received  much  valuable  aid  in  many 
ways. 

The  plates  accompanying  this  paper  have  been  drawn 
by  Miss  Anna  L.  Brown,  ardst  of  the  Hopkins  Labora- 
tory. 

The  following  species  are  here  described  as  new  to 
science.  The  numbers  after  each  name  are  those  borne 
by  the  type  specimens  on  the  register  of  the  Museum  of 
Leland  Stanford  Jr.  University 

Prittii  irphgrtui  JurdaD  &  Starts.     (SI 

Nareint  tnltmtdor  Jordan  ft  Slarka. 

ITrolophm  rogtrn  Jordmi  t  Stsrks.     I 

Urolophtt*  umhrifer  Jordan  ft  Starts. 

Pttroplalta  rata  JoTdaD  ft  Htarks.     I' 
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OcUeichihys  gilberti  Jordan  &  Williams.     1666,  1667,  1668. 

Oaleichthya  azureus  Jordan  &  Williams.     1575. 

SioUphorus  acofieldi  Jordan  &  Gnlver.     2941. 

Pacilia  presidionis  Jordan  &  GaWer.     2687. 

Siphostoma  starksii  Jordan  &  Culver.     2686. 

Mugil  hoapes  Jordan  &  Culver.     2890,  2954,  1695. 

Thyrina  evermanni  Jordan  &  Culver.     2688. 

Thyrina  cryaUUlina  Jordan  &  Culver.     2685. 

Scomberomorua  ainalooi  Jordan  &  Starks.     1720. 

Caranx  meduaicola  Jordan  &  Starks.     2645.' 

Hynnia  hopkinai  Jordan  &  Starks.     1563. 

Trachinotus pcUoma  Jordan  &  Starks.     2600. 

T^aehinoiua  culveri  Jordan  &  Starks.    2691. 

MyeUrQperca  venadorum  Jordan  &  Starks.     (British  Museum.) 

Mycteroperca  bouUngeri  Jordan  &  Starks.     1621. 

Lyihrulon  opaleacena  Jordan  &  Starks.     2963. 

Microapaihodon  azuriaaimua  Jordan  &  Starks.     1636,  2895,  1610. 

Teuthia  ereaionia  Jordan  &  Starks.     2899. 

BcUiaiea  nau/ragium  Jordan  &  Starks.     1656. 

Aboma  eiheoaioma  Jordan  &  Starks. 

OobiuB  manglicola  Jordan  &  ^tarks.     3095. 

Scorpctna  myatea  Jordan  &  Starks.     1616,  1617,  2919,  1501. 

Symphurua  wUUamai  Jordan  &  Culver.     2943. 

Orthopriaiia  reddingi  Jordan  &  Richardson. 

Alexurua  armiger  Jordan  &  Richardson. 

Family  GINGLYMOSTOMID^. 

I.     Ginglymostoma  cirratum  (Gmelin.)     Gata. 

Two  large  specimens,  respectively  five  and  six  feet  in 
length,  were  taken.  These  agree  fairly  with  published 
descriptions,  except  that  the  black  spots  scattered  over 
the  body  are  very  small  and  pepper-like.  It  is  possible 
that  these  spots  vanish  with  age,  and  that  Ginglymostoma 
ftilvum  Poey,  the  unspotted  form,  is  the  adult  of  the  other. 

This  species  was  obtained  by  Dr.  Gilbert,  at  Mazatlan 
and  Panama. 
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Family  GALEID.«. 
3.     Galens  Itmnlattis  (Jordan  &  Gilbert).     Gato. 

Rather  commoD  at  Mazatlan,  where  the  original  types 
were  obtained  by  Dr.  Gilbert. 

3.  Galeocerdo  tigrinas  Mailer  &  Henle. 

Recorded  by  Dr.  Gilbert,  from  Mazatlan  and  from  San 
Jose  de  Guatemala;  not  seen  by  us.  It  has  not  been 
compared  with  the  Brazilian  type  of  the  species. 

4.  Scoliodon  loogurio  (Jordan  &  Gilbert). 

Rather  common  in  the  harbor  at  Mazatlan.  where  the 
original  types  were  taken  by  Dr.  Gilbert,  who  also  found 
the  species  at  Panama. 

5.  CarcharhinuB  aethaloms  Jordan  &  Gilbert. 
Original  described   from    Mazatlan;    not   seen   by   us. 

Also  recorded  by  Dr.  Gilbert,  from  Panama.  It  is  not 
likely  that  Carckarhinus  iitnbatus  occurs  on  the  Pacific 
Coast.  Probably  this  related  species  has  been  mistaken 
for  it. 

6.  Carcbarhinas  lamiella  (Jordan  &  Gilbert). 

A  verj-  young  specimen  with  a  deformed  tail  was  ob- 
tained by  us  at  Mazatlan,  the  first  record  of  the  species 
from  that  port. 

7.  Carcharhinas  fronto  Jordan  &  Gilbert. 

This  large  shark  is  not  uncommon  about  Mazatlan, 
where  tht;  originsil  types  were  taken  by  Dr.  Gilbert.  No 
specimens  wirre  seen  by  us,  but  the  species  is  said  to  be 
common  in  thfr  surf  about  tht'  Ola.-;  AUas.  It  is  said  that 
durin;^  t.!ii:  limi;  that  Ma/,athiri  wa;^  occupied  bv  French 
soldii;r>  ;j  number  ot  tliese  wtTc-  l^illuil  bv  the  sharks 
while  bathing  in  the  .surf. 
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Family  SPHYRNID^. 

8.  Sphyma  tiburo  (Linnaeus).     Cor^nuda. 

One  specimen  obtained  by  us  at  Mazatlan.  It  was  not 
secured  by  Dr.  Gilbert;  this  being  the  first  record  on  the 
Pacific  Coast  of  America*  of  this  common  Atlantic  species. 
Our  specimen  seems  to  agree  fully  with  an  example  from 
Florida. 

9.  Sphyrna  tudes  (Cuvier).     Cornuda. 

Not  rare  at  Mazatlan,  where  specimens  were  obtained 
by  Dr.  Gilbert,  and  one  by  the  Hopkins  expedition. 

10.  Sphyrna  zygaena  Linnaeus.     Cornuda. 

Common  in  the  sea  about  Mazatlan.  Three  young 
specimens  taken  by  us.  Also  recorded  by  Dr.  Gilbert 
from  Mazatlan  and  Panama. 

Family  PRISTIDID^. 

11.  Pristis  zephyreus  Jordan  &  Starks  n.  sp.     Pez  de 

ESPADA. 

Snout  to  nostrils,  3  in  length  to  base  of  caudal;  breadth 
of  saw  at  anterior  end  between  first  two  pairs  of  teeth 
half  breadth  of  its  base  behind  the  last  pairs;  teeth  on 
saw  trenchant  behind,  arranged  in  22  pairs;  hinder  teeth 
wide  apart,  the  interspaces  5  times  their  base;  posterior 
teeth  turned  slightly  backward,  a  groove  on  their  posterior 
edge;  front  teeth  not  quite  half  as  long  as  the  saw  is 
broad  at  their  base;  distance  between  first  and  second 
tooth  three  times  base  of  first.  (Other  specimens  exam- 
ined for  us  by  Dr.  G.  W.  Rogers  show  18  to  21  pairs  of 
teeth.)  Eye  equal  to  spiracle,  contained  3  times  in  base 
of  saw  just  behind  last  pair  of  teeth ;  width  of  mouth  a  little 
greater  than  base  of  saw ;  mouth  with  about  65  series  of 
blunt  teeth;   slant  height  of  pectoral  in  front,  a  little  more 
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than  half  distance  from  tip  of  snout  to  mouth.  Dorsa."!^ 
sub-equal;  first  dorsal  inserted  in  advance  of  ventral^  _ 
about  half  its  base  over  ventrals;  caudal,  with  a  low^^ 
lobe,  which  is  equal  to  slant  height  of  pectoral;  tail  w\tl] 
a  keel  on  side. 

Color,  plain  olive  grey  above,  light  below. 

Measurements — Length,  50  inches;  caudal,  7  inches  • 
pectoral,  7  incfies;  dorsal  front,  5J^  inches:  snout  wi(f». 
out  nostril,  11  inches. 

Type — A  skin  in  L.  S.  Jr.  Univ.  Museum. 

Common  in  brackish  waters  at  the  mouth  of  the  Rxo 
Presidio,  where  one  fine  specimen  was  obtained.  Th».e 
species  is  also  recorded  (as  Prhlis  ferroteti)  by  I>  -m". 
Gilbert  from  Mazatlan,and  by  Dr.  Giintherfrom  Chiaparmn. 
Dr.  Gtinther  identifies  this  species  with  Prisds  perrots=-ti 
described  by  Miiller  &  Henle,  from  the  Senegal  Riv^  i-. 
In  view  of  the  great  difference  in  the  fauna  of  the  G»_il_f 
of  California  from  that  of  Equatorial  Africa,  this  ideim-tj- 
fication  may  be  questioned,  especially  as  there  are  seve t-3»  | 
details  in  which  the  description  of  Pristis  perotteli  di£fes-« 
from  our  fish. 

We  append  the  description  of  Muller  &  Henle,  as  also 
the  descriptions  given  by  Latham  of  his  Pristis  antiquoru^^t 
and  Pristis  pecliiialus,  together  with  our  account  of  t}».« 
common  saw  fish  of  the  Gulf  of  Mexico,  usually  an.<l 
probably  correctly  identified  as  Pristis  pecdnatus  Lathanrs- 

The  following  is  the  original  description  of 

"Spec.  4.  Prialis  Fatotteti,  N. 
Kopf.  "Die  Furm  dea  Ropfea  und  det  Naslcicherwie  Priatia  iniliniiiiiii  ^  11 
Die  3sge  lauft  uach  vorn  sehr  Hllnialilig  spitK  eq.  Sie  iet  an  ^^K^s 
Basis  1  Zoll  7  LinieD,  an  der  Bpitze  zwisoken  deu  beideii  leti^t^-^^i 
Zahuen  10  Liuieo  breit,  iOZahne  jederseita.  Diehiutersteii  Zak=^:^'azi' 
Bind  kiirz,  iiabTBoheinliob  ahBenutzt.  Die  vordersten  aiod  et  ~^mw  i 
breiter  aU  die  Httlfte  der  Bieite  der  Siige,  nlle  am  bint«tu  "B^-r^c^A 
gerinnt.  Die  hintem  Zabne  atehea  weit  aiis  einander,  am  5~fl  '^Wi 
diet  Broite  des  Zabnii.     Die  vordersten  Bind  einander  etwag  !-»--»,  jh 
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genahert.  Die  Distauz  zwischen  den  beiden  letzten  ist  nicht  ganz 
3  Mai  BO  breit  als  die  Basis  des  Zahns.  Alle  Z&hne  nur  wenig  nach 
hinten  geneigt. 

'*  Die  obere  Nasenklappe  reicht  mit  ihrem  innern  Rande  bis  znm 
innern  Nasenwinkel.  Die  Zahne  sind  grosser  als  bei  Pristis  anti- 
quornm,  60-70  in  einer  Beihe. 

Flossen.  Die  Brastflossen  vom  Kopf  scharf  abgesetzt.  Erste  Blicken- 
flosse  mit  der  Halfte  ikrer  Basis  vor  den  Bauchflossen.  Schwanz- 
floBse  mit  knrzem  aber  deutlichem  nntern  Lappen. 

Farbe.     Farbe  wie  Pristis  antiguorum. 

Maasse.     Yon  der  Spitze  der  Sage  zur  Mitte  zwischen  den 

**  aussern  Naswinkeln 11"     6'" 

Von  den  Naslochern  zum  Maul 1"  10' 

Vom  Maul  znm  After 11" 

Vom  After  zur  Schwauzflosse 8" 

L^nge  der  Schwanzflosse 5"     6' 

Breite  der  Sage  in  der  Mitte 1"    2' 

Lange  des  Liingsten  Zahns 6' 

Breite  desselben 1^' 

Distanz  der  Naslocher 2" 

Breite  des  Maules 2" 

Fundort.    Aus  dem  Senegal.     Soil  nur  im  sUssen  Wasser  leben. 
Ein  Exampler^  trockeu  in  Paris  durch  Perottet." 
(Mltller  &  Henle,  Plagiostomen,  p.  108.) 

From  the  work  of  Latham  we  take  the  following  de- 
scription of  his 

**  Pristis  antiquorum : 
Pr.  rostro  spinis  validis  utrinque  18-24.     Tab.  26,  f.  i. 
SqualuH  pristis,  Lin.  Syst.  Nat.  I.,  p.  401,  15.     Faun.  Suec.  297. 

Mus.  Ad  Fr.  I.,  p.  52.     Mull.  Liu.  Th.  3,  Tab.  ii,  f.  2  (spin.  18). 

Gmel.  Lin.  I.,  p.  1494,  15.     Fab.  Fn.  Groenl.,  130,  91,  Mull. 

Prodr.,  p.  38,  319.     Klein.  Miss.  Pise.  3,  p.  12,  No.  ii,  tab.  3,  f.  1,  2. 
(pullus.) 
Plin.  Nat.  Hist.,  lib.  9,  cap.  2.     Clus.  Ex.,  tab.  14,  p.  136  (spin.  20). 

Aldrov.  Get.,  p.  692.     Will.  Icth.,  p.  61,  Tab.  B.  9,  fig.  5  (fig.  Clusii). 

Baii,  Syn.Pisc,  p.23.   Olear.  Mu8.,p.  41,  t.26,  f.  i.  Rondel.  Pise.  487. 
Bell,  de  Aq.,  t.  in  p.  66  (Langue  de  Serpent). 
Valent.  Amboiu,  p.  33,  t.  19,  f.  52.     Bloch,  Fisch.  Deutsch.,  p.  37,  t.  120. 

Du  Tertre  Ant.,  p.  207  (Spadou).     Bonann.Mus.  Kirch.,  t.  288.  t.21. 

Cabinet  de  Ste.   Genev.,  t.  p.  1(X).     Brouss.  Act.  Par.  1780,  p.  671. 

(La  Scie.)     Pis.  Ind.  Occ,  p.  51.     Marcgr.  Bras.,  p.  158  (Araguagna). 

Gronov.  Zooph.,  p.  33.    Arted.  Syn.  66,  Id.  Syn.  93.    Brown.  Jam. 
458,  I. 
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"Totnm  corpus  ad  13  pedea  loogam,  snpn  nigricans,  eaa  lenoophvo- 
griaenm,  abdomine  albioaote.  Capat  antice  plaanm.  Bostmiu  ad  5ped«« 
loDgom,  apinii  validia  nnmera  ntrinqne  18-'J4.  Os  dentibnH  gnnnUtia 
iDStmctnm.  OcdU  magoi  irideanrea.  FoneocnloH  foramina  duo  oblongK. 
Spiracnla  qninqDC.  Pinna  doraalia  prima  Tentralibns  opposila,  altera  inter 
primam  A:  csodn  apicem  media.  Pectorales  latt?  longioqDe.  Candalis 
brcTioT  qnam  contieribDH. 

Thia  apeeieg  and  (he  lolloving  grov  to  the  largeDt  bizb  of  an;  vhich 
hiTe  jet  come  Dndet  llie  inspection  of  the  natnralist,  some  apaeimens 
measDring  15  feet  in  length. 

The  head  is  rather  flat  at  top,  the  ejes  large,  with  jellov  iridea,  behind 
whicb  i«  a  bole,   which  some  hare  anppoaed   may  lead  to  an  oi^aa  of 

*  Nos  foramina  hiec  mealas  anditorioa  esse  credimos.  Willnghb. 
The  month  U  well  In  mis  bed  with  teeth,  but  tbeyareblnnt.  «erringnthcr 
to  bmi»e  ita  prey  than  to  divide  it  by  cntting.  Before  the  month  are  tvo 
other  toiamina,  anppDaed  to  be  the  nostrils.  The  roatmm,  beak  or  anant, 
is  in  geneial  abont  one-third  of  the  total  length  of  the  fish,  and  containa 
in  some  eighteen,  in  others  aa  far  as  twentv-three  or  Iwentv-tonr  spineaon 
each  side;  these  are  Tery  stont,  mnch  thicker  at  the  back  part,  and  chan- 
nelled, inclining  to  an  edge  forwards.  The  Bn^  are  seven  in  number,  vie: 
two  dorsal,  placed  at  some  distance  from  each  other;  two  pectoral,  taking 
rise  jnst  behind  the  breathiog-bolea,  which  are  fire  in  number;  two  Ten- 
tral,  sitaated  aimost  nnderneath  the  firit  dorsal;  and  lastly  the  ekndal, 
occnpying  the  tail  both  above  and  beneath,  bnl  longest  on  the  npper  part. 
The  general  color  of  the  body  U  a  doll  grey,  or  brownish,  growiDg  paler 
as  it  approaches  the  beUy,  where  it  U  nearly  white."  f  £afAaai,  Trani. 
Lion,  Soc.,  17W,  p.  277.) 

Mr.  Latham  thus  describes  his 
"  Prist ii  pectinatns: 
Pr.  rodiro  ^piuis  augD^lioribn:,  niriuqne  ad  34.     Tab.  26,  fig.  3. 
Priaiid  sen  Serra.  Gestier  Aq..  fip.  in  p.  723  (spin.  St\  Id.  Ic.  An.,  p.  171- 
Mus.  Btrsler.    lab.   17.   f.  3  ispiu.  2^>.     Id.  f.  i  icapnt.  spinia,  SSI 
-lUr.  Cet.   f..   p.  692.     John^t.  Pi^-c.   p.   S.  t.  iii  r#pin.  2S'.     Bias, 
.Va..!..  p.  4tW.  t.  4&.  f.  1.1.     BKfh.  Dtnlich.  p.  37.   t.  V20   rostr.  at- 
■  ■:  ■:.  .     Ki;..ir.  Ve-\h:.  p.  W.  i.  H.  4.     Ole-.r.  Ki;i;^:..  [■,  3S.  t.  25.  f. 
i,     r  .■.;  -p.  H:>t.  N.T^.  i;.  y.  ■2V>       >r--.-  i^- 

'  r;  J,  ,  :.:;  ;_  ;.  .:.-■.-.; -.-.■^  i.f.i::.  K  -:r:  >■.■::.<  loui:-"^'**-  *  miuii* 
T;..-  .,:.  .":.*,.  .'   -  .     .,,,^  ...i,  i  ivr  i  efu  i- :--  I'.i.d^i  h;;i;er:i.'' by  natQraIt:^l», 
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nor  are  we  certain  that  any  others  have  been  observed  by  them;  and  if  we 
may  judge  by  their  figures  of  each,  it  should  seem  that  the  first  described 
was  the  most  plentiful.  That  figured  in  Qesner  is  far  from  a  bad  repre- 
sentation, and  the  one  engraved  by  Kuorr  in  his  Delicisd  is  sufficiently 
accurate.  This  species  differs  from  the  first,  in  having  the  snout  more 
narrow  in  proportion  at  the  base,  and  the  whole  of  it  more  slender  in  all 
its  parts;  whereas  the  first  is  very  broad  at  the  base,  and  tapers  consider- 
ably from  thence  to  the  point.  The  spines  on  each  side  also  are  longer 
and  more  slender,  and  vary  from  24  to  34  in  the  different  specimens;  we 
.  have  indeed  been  informed  of  one  which  contained  no  less  than  35  spines 
on  each  side  of  the  snout;  but  we  must  confess  that  we  have  never  been 
fortunate  enough  to  have  seen  such  a  specimen.  This  is  supposed  to 
grow  to  as  great  a  size  as  the  former,  and  in  the  general  make  and  shape 
of  the  body  does  not  materially  differ.*'  (Latham^  Trans.  Linn.  80c., 
1794,  p.  278.) 

The  following  description  of  Pristis  pectinatus  Latham 
(Pristis  granulosa  Bloch  &  Schneider)  is  taken  from  a 
specimen  two  feet  long,  from  Key  West,  Fla. : 

Snout  to  nasal-lobes,  3  in  length  of  body  to  base  of  caudal;  width  of 
anterior  end  of  saw  between  first  two  pairs  of  teeth,  equal  to  the  inter- 
nasal  space,  I  the  base  behind  last  pair  of  teeth;  saw  with  26  teeth  on  a 
side;  eye  larger  than  spiracle,  half  interorbital  space;  width  of  month 
equal  to  its  distance  to  front  of  nostril;  teeth  in  mouth  in  about  70  series ^ 
width  across  outer  angle  of  pectoral  fins,  2\  in  length  from  eyes  to  base 
of  caudal;  width  of  body  behind  pectorals,  7.  Height  of  pectoral  slant  in 
front,  3  in  snout  to  mouth;  dorsals  subequal;  caudal,  with  no  lower  lobe, 
equal  to  pectoral  slant. 

Color,  uniform  brown  above,  below  light. 

Family  RHINOBATID^. 

12.  Rhinobatus  glaucostigma  Jordan  &  Gilbert.     Gui- 

TARRO. 

Very  common  on  sandy  bottoms  in  the  estuary  or 
Astillero  at  Mazatlan,  where  the  species  was  originally 
found  by  Dr.  Gilbert. 

Family  NARCOBATID^. 

13,  Narcine  entemedor  Jordan   &  Starks,  n.  sp.     En- 

TEMEDOR. 

Two  specimens  taken  in  the  estuary  at  Mazatlan,  and 
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a  third  procured  by  Mr.  James  A.  Richardson  io  -the 
harbor  of  La  Paz.  Specimens  had  also  been  obtained  br 
Dr.  Gilbert,  at  Panama,  in  18S3,  but  hanng  been  de- 
stroyed by  fire,  the  species  has  remained  undescrrbed 
until  the  present  time. 

Snout  3)^  in  length  of  disk.:  preocular  part  of  snoot 
equals  preoral ;  interocular  space  in  snout,  i  ',4  ;  width  of 
mouth,  2}x-  Eye  much  smaller  than  spiracle;  spiracles 
edged  with  small  tubercles.  Length  of  disk  equal  to  its 
width ;  disk  equal  to  length  of  tail,  without  caudal  fin ; 
tail  with  a  loose  fold  of  skin  on  each  side.  First  and 
second  dorsals  equal,  rounded  behind;  ventrals  large, 
ending  midway  between  posterior  edge  of  disk  and  caudal 
fin.  Color :  Pale  olive  brown,  a  little  clouded  with 
darker;  second  dorsal  edged  with  pale:  dots  on  head 
dusky. 

Length  of  largest  specimen,  20  inches.  Tj-pe,  Xo. 
1699,  L.  S.  Jr.  Univ.  Mus. 

The  Spanish  name  Etitemedor  seems  to  be  equivalent 
to  Inlimidator . 

Family    D.\SYATID.^. 

14.  Urolophas  asterias  Jordan  &  Gilbert.     Raia. 
Ven-  common  in  the  surf  and  on   the  sandy  beaches 

about  Mazattan,  Spinules  on  back  and  tail  18  to  32  in 
number.  The  upper  side  of  the  disk  is  marked  with 
round  dusky  spots,  taint,  as  if  washed  or  faded  out. 

15.  Urolophns  rogersi  Jordan  &  Starks,  n.  sp. 

Disk  broader  thiin  lonjj  by  a  distance  2\i  times  the 
interorljitai  wi'lth  t  anterior  miirgins  of  disk  neiirly  straight. 
ihi.-  tipoi  hnoii*  projecting:  snnut  irom  eye,  3--^  in  length 
of  disk  :  i:v(.-i  little  f,nmllL-r  than  spiracles:  width  of  mouth. 
zYi  time-  in  pn.-oral  part  of  snout:  caudal  spine  inserted 
in  front  of  middle  of  tail.     .Skin  with  minute  prickles  00 
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margin  of  pectorals  and  on  middle  of  back,  leaving  smooth 
areas  near  middle  of  pectorals  and  over  branchial  arches; 
16  to  20  large  spinules  along  median  line  of  back  and 
tail. 

Color,  plain  brown;  caudal  fin  darker,  edged  with 
white. 

This  species  differs  from  Urolophtis  asterias,  in  having 
a  wider  disk,  more  acute  snout,  much  smaller  prickles, 
and  fewer  spinules  on  back  and  tail. 

Three  specimens  obtained  in  the  Astillero,  the  longest 
18  inches  in  entire  length.  Type,  No.  1700,  L.  S.  Jr. 
U.  Museum. 

This  species  is  named  for  Dr.  George  Warren  Rogers, 
a  scholarly  physician,  native  of  Vermont,  but  long  resi- 
dent in  Mazatlan. 

i6,     Urolophus  umbrifer  Jordan  &  Starks  n.  sp. 

Occasionally  taken  with  Urolophus  asteriaSy  but  much 
less  common. 

Disk  round,  not  wider  than  long,  its  length  greater 
than  tail;  snout  pointed,  not  exserted.  Snout  from  eye, 
4^  in  disk;  eyes  equal  to  spiracles;  mouth  2  in  distance 
to  tip  of  snout;  caudal  spine  inserted  in  front  of  middle 
of  tail;   skin  perfectly  smooth. 

Color,  brown  above,  with  blackish  cross-shades  or  bars, 
radiating  from  the  shoulder;  a  dark  band  behind  eyes, 
and  one  from  eyes;   caudal  fin  dark. 

One  adult  female  specimen,  the  uterus  containing  four 
young.  • 

This  is  probably  not  identical  with  Carman's  Urolophus 
nebulosus,  being  perfectly  smooth  and  different  in  color. 

17.     Dasyatis  longus  Carman. 

Rather  common  at  Mazatlan,  where  specimens  were 
also  taken  by  Dr.  Cilbert;  also  recorded  by  Mr.  Carman 
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from  Acapuico  and  from  Panama,  and  by  Erermann  & 

Jenkins  from  Gaaymas. 

i8.     Pteroplatea  crebripunctata  Peters.     >f  antaraia. 

\'eiT  common  on  sandy  shores  everywhere  about  Ma- 
zatlan,  from  which  locality  it  was  originallj-  described; 
also  taken  by  Dr.  Gilbert. 

Width  of  disk  twice  length  to  posterior  end  of  anal  slit; 
jtnout  forming  a  regular  cur\-e  from  a  little  in  front  of 
middle  of  pectorals,  a  very  small  blunt  projection  at  tip; 
anterior  margin  of  disk  convex  near  snout  and  lateral 
angles,  pectorals  concave  medially  ;  posterior  margin 
weakly  convex;  posterior  angle  broadly  rounded;  lateral 
angle  sharply  rounded ;  distance  from  snout  to  a  line  drawn 
through  lateral  angles,  2^  times  in  distance  to  tip  of  tail. 

Interorbital  a  little  wider  than  its  distance  to  tip  of  snout; 
eyes  twice  spiracles;  mouth  equals  snout,  6}4  in  disk. 
Tail  rat-like,  with  a  scarcely  perceptible  fold  of  skin  on 
its  dorsal  side. 

Ground  color  olive  brown,  everywhere  with  small  dark 
points,  not  so  close  set  as  in  Pteroplatea  rava,  indis- 
tinct greyish  spots,  half  as  large  as  iris,  scattered  over 
the  body  among  the  dark  points,  these  spots  are  more  dis- 
tinct on  anterior  edge  of  disk;  tail  mottled  with  darker; 
lower  parts  light.  Markings  nowhere  so  distinct  as  in 
the  next  species. 

Several  specimens,  the  largest  15  inches  long. 

ig.     Pteroplatea    rava  Jordan   &    Starks,  n.   sp.     Man- 

TAKArA    C<ll,OUAl>A. 

One  spircimcn  takc-n  in  the  Astillero  at  IMazatlan. 

Lenj,'th  i)i  disk  i -:  j  width:  snout  forming  an  angle 
which  is  Jihiiijst  ;i  riglit  unirle:  pectorals  slightly  concave 
medially :  ])'>.sti:rior  iiiaririn  ot  disk  weakly  conve.x;  pos- 
terior angle  not  broadly  rounded,  but  curved  in  some- 
what suddenlv:    lateral  angles  acute. 
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A  line  drawn  through  lateral  angles  would  bisect  a  line 
from  snout  to  tip  of  tail.  Interorbital  i^  in  snout;  eye 
ij^  in  spiracles;  mouth  7  in  disk,  i^  in  snout;  tail 
straight  and  slender,  with  a  very  slight  fold  on  dorsal  side. 

Ground  color  light  olive  brown,  thickly  set  with  sharp 
cut  black  points;  conspicuous  grey  or  white  spots,  half 
as  large  as  iris,  scattered  over  the  body,  around  which 
the  black  spots  form  rings ;  brighter  yellowish  spots  and 
half  spots  around  anterior  edge  oPdisk;  tail  mottled  above 
with  darker ;  lower  parts  chiefly  light  orange  red  or  rust 
colored  in  life. 

All  the  markings  are  very  distinct  and  clear  cut,  the  red- 
dish of  the  belly  conspicuous. 

One  specimen,  12  inches  long.  Type  No.  1587,  L.  S. 
Jr.  Univ.  Mus. 

20.     £tobatus  narinari  (Euphrasen).     Gavilan. 

Rather  common  in  the  harbor  of  Mazatlan,  where  it 
was  also  taken  by  Gilbert;  a  beautifully  colored  species 
reaching  a  large  size. 

Length  of  disk  1%  in  width;  proximal  half  of  anterior 
margin  of  pectoral  fins  straight,  distal  half  convex;  pos- 
terior margin  concave,  the  end  of  each  ray  forming  a 
small  scallop;   lateral  angle  sharp. 

Snout  forming  an  angle,  from  its  tip  to  division  of  nasal- 
lobes,  i^  times  breadth  of  head;  width  of  snout  i|  times 
distance  from  its  tip  to  the  division  of  nasal-lobes ;  nasal- 
lobes  projecting  back  over  the  mouth;  width  of  mouth 
1%  its  distance  to  tip  of  snout;  numerous  blunt  buccal 
papillae  around  upper  dental  plate  and  on  ridge  between 
nostrils;  interorbital  4^  in  disk;  eyes  smaller  than  spir- 
acles, which  are  as  long  as  base  of  dorsal.  Ventrals  well 
rounded,  3^  in  length  of  disk;  tail  3^  times  disk.  First 
caudal  spine  equals  base  of  dorsal,  which  is  half  second 
spine. 
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Color  bluish  black  with  many  round  yellowish  spots 
scattered  equally  over  the  back  and  ventral  fins ;  spots  about 
as  large  as  eye  on  back,  smaller  on  head,  sometimes  two 
spots  run  together  forming  an  elliptical  spot,  about  sixteen 
spots  from  eye  along  anterior  margin  of  pectoral  to  lateral 
angle;  posterior  margin  of  pectoral  very  narrowly  mar- 
gined with  white;  ventral  side  pearly  white. 

From  the  description  of  ^iodaius  latieeps  this  species 
differs  in  the  following  respects :  disk  not  so  broad ;  tail 
not  so  long ;  width  of  head  and  snout  less ;  ventrals  not 
truncated  behind;  pectorals  not  margined  with  blackish; 
spots  on  ventrals  not  assuming  the  form  of  ocelli. 

Five  large  specimens  obtained;  length  of  disk  in  each, 
15  inches. 

This  description  has  been  compared  by  Dr.  Barton  W. 
Evermann,  with  specimens  of  ^tobatus  narinari  from 
Brazil.  No  difference  of  any  importance  appears,  and 
in  his  judgment  the  Atlantic  and  Pacific  Coast  American 
forms  are  identical. 

Note. — This  species  has  been  several  times  obtained 
by  Dr.  Gilbert  and  others  in  the  Gulf  of  California,  hav- 
ing been  identified  as  yElobatus  laticeps  of  Gill.  It  does 
not,  however,  agree  with  Dr.  Gill's  description  and  there 
is  no  evidence  that  his  specimen  came  from  Mexico.  ^Sto- 
balits  laticeps  was  described  from  an  example  from  un- 
known locaHty  received  from  San  Francisco.  It  is  there- 
fore quite  as  likely  to  have  come  from  Honolulu  or  from 
China,  as  from  the  Gulf  of  California. 

The  following  is  Dr.  Gill's  description  : 

"■Aclohalis  hittceps,  Gill. 

"The  jjroiitest  width  is  rather  iiiorc  than  twice  as  great 
;is  distance  from  snout  to  front  of  ;inus.  The  head  is 
hniad  ;ind  nearly  equals  the  distance  from  snout  to  divis- 
ion of  nasal  lobes.  The  snout  is  obtusely  angulated  in 
front,  and  at  its  sides  is  convex  and  scarceh"  angulated; 
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its  width  at  a  line  in  front  of  the  nostril  is  as  great  as  the 
distance  from  its  point  to  interlobular  nasal  emargination, 
The  rostro-frontal  fontanelle  is  constricted  at  its  anterior 
third;  the  interval  between  the  crests  of  the  anterior  por- 
tion enters  about  2^  times  in  the  interorbital  area;  at  the 
constriction,  about  4  times ;  at  the  posterior  portion,  about 
2^  times;  the  posterior  portion  gradually  expands  back- 
wards and  terminates  with  an  oval  contour  behind.  The 
nasal  lobes  are  about  twice  as  long  as  wide,  their  length 
externally  exceeding  half  the  length  or  breadth  of  the 
rostral  area. 

**  The  dental  plate  has  a  triangular  contour;  its  anterior 
angle  obtusely  rounded. 

**The  dorsal  commences  immediately  behind  the  pec- 
toral fins.  The  ventral  fins  almost  truncated  behind,  be- 
tween the  well  rounded  angles;  their  breadth  2j^  times 
their  length.  The  tail  is  four  or  five  times  as  long  as  the 
body.    « 

**  The  color  is  bluish-black  above,  relieved  on  the  head 
by  numerous,  but  rather  distinct,  whitish  or  yellowish 
spots,  smaller  than  eye,  much  larger  on  the  body  and  be- 
hind towards  the  sides,  and  on  the  ventrols  sometimes  as- 
suming the  form  of  ocelli;  below  white;  pectorals  mar- 
gined with  blackish. 

**This  species  is  closely  related  to  A.  narinari  and 
its  allies,  and  especially  A.  latirostris  A.  Dum.,  but  is 
apparently  distinguished  by  the  combination  of  charac- 
ters given  in  the  diagnosis.  It  belongs  to  the  genus  Gon- 
iobatis  Ag.,  proposed  for  a  species  with  a  more  angular 
lower  dental  plate  than  in  A,  narinari^  and  is  related 
to  the  Goniobatis  meleagris  Ag.*  of  the  Sandwich  Islands, 

**'Thi8  species  has  not  been  characterized,  but  a  (lrie<l  Aetobatine  ob- 
tained at  the  Sandwich  IslandH  by  the  Wilkes  Exploring  Expedition  prob- 
ably belongs  to  it." 

to  S«B.,  Vol.  V.  (  26  )  AuguBt  15,  1895. 
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but  is  distinguished  by  the  more  declivous  forehead  and 
the  shape  of  the  rostro-frontal  fontanelle. 

"A  single  specimen  was  forwarded  to  the  Smithsonian 
Institution  by  S.  E.  Hubbard,  Esq.,  of  San  Francisco, 
Cal."  (Gill.) 

21.     Manta  birostris  (Walbaum). 

Said  to  be  frequently  seen  in  the  open  sea  about  Ma- 
zatlan;   not  obtained  by  us. 

Family  SILURID^. 
23.     Felichthys  pinnimaculatus  (Steindachner). 

Occasionally  taken  in  the  estuary.  Recorded  by  Gil- 
bert from  Mazatlan  and  Panama,  by  Steindachner  from 
Altata,  Costa  Rica  and  Panama.  Two  specimens  ob- 
tained by  us. 

23.  Felichthys  paoatneosis  (Gill). 

Not  rare  in  the  estuary,  reaching  a  considerable  size. 
Obtained  by  Gilbert  at  Mazatlan,  Libertad,  Punta  Arenas; 
by  Gill  and  Giinther  at  Panama;  and  by  Steindachner  at 
Magdalena  Bay,  Altata  and  Panama.  One  specimen  ob- 
tained by  us. 

24.  Galeichthys  peruvianus  Lutken.     Panama. 
Recorded  by  Steindachner  from  Altata;   not  seen  by 

us,  and  taken  by  Dr.  Gilbert  only  at  Panama;   apparently 
not  common. 

The  so-called  genus  Gahicklhys  is  distinguished  from 
Hexancmatichthss  onh'  by  having  the  bones  of  the  head 
covered  by  skin.  In  several  species  of  other  genera 
(notably  piatvpog-oii,  i/ii.ivcrj>/tti/iis,  gilherli).  the  skin  on 
tlie  hL';id  is  tliickened  in  females,  obscuring  the  outline 
and  ifranulalion  of  many  of  the  bones.  It  may  be  thai 
iW  spi't.iu.'i  calluel  (iidciclUhvi   rt'presunl  onlv  the  extreme 
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of  this  condition,  and  that  the  species  referred  to  it  should 
be  arranged  in  other  groups. 

As  the  dentition  of  the  typical  species  of  Galeichthys 
agrees  in  essential  respects  with  that  of  HexanematichthySy 
we  unite  the  two  groups  under  the  earlier  name,  Galetch-- 
ihys. 

25.     Galeichthys    gilberti    Jordan   &   Williams,    n.    sp. 
Bagre  Blanco.    Plate  xxvi. 

Extremely  abundant  in  the  upper  part  of  the  Astillero, 
along  sandy  bottoms,  exceeding  by  far  in  numbers  all 
other  cat  fishes.  Also  found  by  Gilbert  at  Mazatlan, 
whence  it  was  erroneously  recorded  by  Jordan  &  Gilbert 
as  Arius  assimilis  Giinther.  Large  numbers  of  this 
species  are  left  on  the  beach  after  seining,  and  the  various 
sea  birds,  pelicans,  man-of-war  birds,  gulls  and  the  like, 
come  down  to  take  possession  of  them.  In  two  cases 
specimens  of  this  cat-fish  were  swallowed  by  pelicans; 
the  spines  were  erected  after  the  fish  was  partly  engorged, 
and  these  spines  entering  the  skin  of  the  sack  of  the 
pelican,  made  it  impossible  for  the  bird  to  swallow  them 
or  to  dislodge  them.  Considerable  numbers  of  pelicans 
are  doubtless  destroyed  every  year  by  attempting  to 
swallow  living  cat-fish  which  have  been  left  by  the  fisher- 
men. 

The  following  description  is  essentially  that  of  Jordan 
&  Gilbert,  Bull.  U.  S.  Nat.  Mus.,  1882,  under  the  name 
of  Arius  assimilis.  The  type  of  that  description,  29,213 
U.  S.  N.  M.,  from  Mazatlan,  coll.,  Gilbert,  may  be  taken 
as  the  special  type  of  the  species,  numerous  co-types 
(numbered  1666,  1667  and  1668,  L.  S.  Jr.  Mus.),  having 
been  sent  by  us  to  different  museums : 

Head,  3^  to  4;  width  of  head,  5|:  depth,  5;  D.  I.  7; 
A.  4,  14. 
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Body  comparatively  elongate,  the  head  depressed  but 
not  very  broad,  somewhat  broader  than  high;  eye  rather 
large,  5  to  6  in  length  of  head;  width  of  interorbital 
space,  2%  in  head;  breadth  of  mouth,  zf;  length  of 
snout,  3. 

Teeth  all  villiform ;  bands  of  vomerine  teeth  separated 
by  a  rather  wide  interval,  each  small,  roundish,  confluent 
with  the  neighboring  palatine  band,  the  junction  marked 
by  a  slight  constriction;  palatine  bands  ovate,  broad  be- 
hind, varying  considerably  in  size  and  somewhat  in  form, 
the  width  ranging  from  one-third  diameter  of  eye  to  two- 
thirds,  being  generally  largest  in  adults ;  band  of  palatine 
teeth  without  backward  prolongation;  band  of  maxillary 
teeth  rather  broad  and  short,  its  length  about  five  times 
its  breadth.  Maxillary  barbel  broad  and  flattened  at 
base,  reaching  a  little  past  base  of  pectoral  in  the  young, 
scarcely  to  the  gill  opening  in  the  adult;  outer  mental 
barbels,  2  in  head,  inner  3.     Gill-rakers,  4  +  12. 

Dorsal  shield  very  short,  narrowly  crescent-shaped,  its 
length  on  the  median  line  not  more  than  half  that  of  one 
of  its  sides.  Occipital  process  subtriangutar,  not  quite 
as  long  as  broad  at  base,  with  a  strong  median  keel,  its 
edges  slightly  curved.  A  short  distance  in  front  of  the 
beginning  of  the  keel  is  the  end  of  the  very  narrow  groove- 
like fontanelle,  which  is  somewhat  widened  anteriorly, 
finally  merging  into  the  broad,  flat,  smooth  interorbital 
area,  the  boundaries  of  which  are  not  well  defined ;  shields 
of  head  usuall}'  smooth,  all  finely  and  very  sparsely  gran- 
ular, the  granules  not  forming  distinct  lines. 

Gili  membranes  forminj^  a  riithor  broad  fold  across 
istiinuKS. 

Dorsal  spine  long,  usuaily,  bul  not  ahvuys,  shorter  than 
the  pectoral  spine,  about  l'^  in  head;  axillary  pore  ab- 
sent.      Humeral  process   rather  broadly  triangular,   not 
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much  produced  backward,  less  than  half  length  of  pec- 
toral spine,  its  surface  not  granular,  covered  by  skin. 
Adipose  fin  half  length  of  anal,  its  posterior  margin  little 
free.  Upper  lobe  of  caudal  longest  and  somewhat  fal- 
cate, about  as  long  as  head.  Ventrals  unusually  long 
about  reaching  anal  in  females,  shorter  in  the  males.  Vent 
much  nearer  base  of  ventrals  than  anal. 

Color  olive  green,  with  bluish  luster,  white  below ;  upper 
fins  dusky  olivaceous;  caudal  yellowish  dusky  at  tip; 
anal  yellowish  with  a  median  dusky  shade ;  ventral  yel- 
lowish, the  basal  half  of  the  upper  side  abruptly  black; 
pectorals  similarly  colored,  the  black  area  rather  smaller; 
maxillary  barbel  blackish;   other  barbels  pale. 

Length,  12  to  18  inches. 

The  following  specimens  from  Dr.  Gilbert's  Mazatlan 
collections  are  registered  in  the  United  States  National 
Museum : 

28,161,  28,189,  28,210,  28,213  (2),  28,221,  28,232, 
28,276,  28,304. 

This  species  is  nearest  allied  to  Galeichthys  seemanni 
(Giinther),  a  Panama  species.  Galeichthys  jordani 
(Eigenmann)  from  Panama  differs  in  the  gill  rakers  and 
in  other  regards.  Galeichthys  assimilis  is  an  Atlantic 
species,  not  yet  known  from  the  Pacific  Coast.  With 
each  of  these  Galeichthys  gilberti  has  been  at  one  time  or 
another  confounded.  Galeichthys  gilberti  differs  from 
Galeichthys  seemanni ^  as  described  by  Dr.  Eigenmann,  in 
the  absence  of  pectoral  pore,  in  the  shorter  spines  and  in 
the  fontanelle  not  quite  reaching  occipital  process ;  ven- 
trals unusually  long,  no  dark  specks  on  side  of  belly, 
barbel  short,  compressed.  As  noted  below,  Galeichthys 
gilberti  bears  a  superficial  resemblance  to  Netiuna  platy- 
fogon.  Its  teeth  are  different,  the  ventrals  are  much 
longer,  and  the   adipose    dorsal   much  larger.     JVetuma 
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platyPogon  has  the  sides  of   belly  much  soiled   by  dark 
specks. 

26.  Galeichthys  azureas  Jordan  &  Williams,  n.  sp. 
Bagre  Azul.     Plate  xxvii. 

Head  ^%  ;  width  of  head  4S,  depth  9.  Length  from 
tip  of  snout  to  tip  of  upper  lobe  of  caudal  fin  igj^  inches. 
D.  I.  7:   P.  I,  lo.     A.  4,  14.     Gill  rakers  6+13. 

Body  robust,  its  width  anteriorly  greater  than  its  depth; 
caudal  peduncle  short,  stout;  distance  from  end  of  anal 
fin  to  base  of  median  caudal  rays  about  one-half  length  of 
head.  Head  flat,  very  broad;  its  depth  at  posterior  an- 
gle of  jaw  about  one -half  its  width;  interorbital  region 
flat,  smooth  anteriorly  and  granulated  posteriorly;  fonta- 
nelle  almost  obsolete,  wide  anteriorly  and  ending  in  a 
short  groove  posteriorly  at  a  point  one-half  distance  from 
tip  of  snout  to  posterior  end  of  occipital  process ;  top  of 
head,  occipital  process  and  dorsal  shield  finely  granular, 
granulations  mostly  arranged  in  radiating  stri*  and  extend- 
ing forward  to  a  line  with  the  pupils,  nostrils  very  large 
and  close  together;  posterior  one  with  a  broad  valve. 

Occipital  process  pentagonal,  its  length  4?^  in  head, 
about  as  long  as  wide,  with  a  very  low  ridge;  dorsal 
shield  crescent  shaped  with  points  extending  back  on 
each  side  of  tin,  its  median  length  about  one-half  the 
length  of  its  side.  Eye  small,  about  9  in  head;  inter- 
orbital width  almost  2  in  head;  snout  3  in  head:  breadth 
of  mouth  2,\  in  head. 

Maxillary  barbel  slender,  thick  at  base,  ij  in  head; 
outer  mental  barbel  reaches  to  posterior  angle  of  jaw, 
about  22  in  head;   inner  mental  biirbel  abo\it  4  in  head. 

Teeth  all  vilUforni:  piL-miixillary  band  narrow,  about 
(inf-ci<;luh  as  wide  as  lung,  vomerine  and  palatine  bands 
of  teeth  fully  confluent  on  each  sidt;.  turniing  together  a 
crescenl-shapetl  patch,  narrowly  divided  on  the  median 
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line  of  the  vomer;  form  of  vomerine  bands  similar  to 
that  of  the  palatine  bands  but  smaller.  Palatine  band  of 
teeth  without  backward  prolongations. 

Opercle  with  radiating  ridges ;  humeral  process  gran- 
ular, triangular,  lower  posterior  corner  prominent;  axil- 
lary pore  very  small.  Gill  membranes  forming  a  broad 
fold  across  isthmus. 

Dorsal  fin  short,  base  not  including  spine  equal  to  base 
of  adipose  dorsal;  dorsal  spine  robust,  but  little  shorter 
than  pectoral  spine,  about  two  in  head;  its  anterior  serras 
small  and  tubercle-like;  its  posterior  edge,  as  well  as  that 
of  pectoral,  retrosely  serrate ;  soft  rays  of  dorsal  extend- 
ing but  little  beyond  spine,  the  longest  about  three -fifths 
length  of  head.  Adipose  dorsal  about  one -half  as  high 
as  long.  Caudal  lobes  unequal,  the  upper  lobe  about 
one-third  longer  than  lower  lobe.  Anal  short,  of  medium 
height.  Distance  from  vent  to  base  of  ventrals  one -half 
distance  from  origin  of  anal.  Pectoral  spine  very  strong, 
its  anterior  margin  with  serrse  towards  the  tip,  which  be- 
come small  tubercles  towards  base;  soft  rays  but  little 
longer  than  spine,  which  reaches  slightly  beyond  one-half 
distance  from  its  origin  to  base  of  ventrals. 

Color  dark  blue  with  silvery  reflections  on  sides;  belly 
pale,  mental  barbels  dusky;  maxillary  barbels  light  below 
and  black  above;  paired  fins  darkest  on  inner  side;  other 
fins  almost  uniformly  dusky. 

One  specimen,  19%  inches  long,  was  taken  by  the 
Hopkins  expedition  in  the  estuary  at  Mazatlan.  It  is 
numbered  1575  in  the  collection  of  the  Leland  Stanford 
Jr.  University. 

27.     Galeichthys  guatemalensis  (Gunther). 

Taken  by  Dr.  Gilbert  at  Mazatlan;  not  seen  by  us. 
Also  recorded  from  Chiapam  (Gunther),  and  the  coast  of 
Colima  (Xantus). 
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28.  Netuma  platypogon  (Giinther). 

Very  common  at  Mazatlan;  several  specimens  taken  in 
Astillero,  where  it  is  scarcely  less  abundant  than  Galeich- 
thys  gtlbcrti.  Also  recorded  by  Dr.  Gilbert  from  Mazat- 
lan, Libertad  and  Punta  Arenas;  by  Giinther  from  San 
Jos^;  and  by  Steindachner  from  Magdalena  Bay  and 
Callao.     To  the  southward  it  is  very  abundant. 

In  some  specimens,  perhaps  females,  granulations  are 
visible  on  the  occipital  process  only,  the  other  bones  be- 
ing covered  by  smooth  skin,  as  in  the  subgenus  called 
Galeichthys.  This  species  much  resembles  Galeichthys 
gilberti.  It  is,  however,  readily  known  by  the  short, 
pale  ventrals,  as  well  as  by  the  generic  character  of  the 
backward  extension  of  the  palatine  bands  of  teeth. 

29.  ITetuma  kessleri  (Steindachner). 

Recorded  by  Steindachner  from  Attata;  recorded  from 
Panama  both  by  Gilbert  and  Steindachner.  Not  taken 
by  us. 

30.  Sciadeichthys  troscbeli  (Gill).    Bag  re  Colorado. 
Rather  common  in  the  Astillero  at  Mazatlan,  reaching 

a  considerable  size.  Also  taken  at  Mazatlan  by  Gilbert, 
at  Altata  by  Steindachner;  found  by  Gilbert  and  Steind- 
achner at  Panama,  and  by  Gilbert  at  Punta  Arenas.  Its 
general  coloration  is  decidedly  reddish  or  copperj'.  The 
sculpture  of  the  large  dorsal  shield  and  of  the  occipital 
process  is  subject  to  considerable  variation,  and  possibly 
more  than  one  species  of  this  typo  exists. 

We  follow  Dr.  Eigenmiinn  in  referring  the  short  de- 
scription of  Sciadci  trmchcli  Gill  to  the  species  called 
Arias,  lu-aiidlii  hy  StcindachnL-r.  Dr.  Gill  <loes  not  fully 
describe  the  dorsal  .•shield  and  the  type  ot  his  description 
is  hist.  In  rt'callin^f  tht'  miHier  to  liis  memory,  he  is, 
however,  positive  tiiat  the  type  of  iroschcli  had  the  large 
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dorsal  buckler  shown  in  Steindachner's  figure  of  brandtii. 
In  that  case  troschelt  and  brandtii  must  be  the  same. 

Family  MUR^NID^. 

31.  Mursena  lentiginosa  Jenyns.     Anguila  Pinta. 

Not  rare  in  the  rocky  places  about  the  islands  at  Ma- 
zatlan,  where  a  few  specimens  were  taken  by  us.  Nu- 
merous others,  the  types  of  Murcena  pinta,  were  found 
by  Dr.  Gilbert.  The  species  is  widely  distributed,  hav- 
ing been  recorded  from  Cape  San  Lucas  (Xantus),  Co- 
lima  (Xantus),  Panama  (Rowell)  and  San  Josef  Island 
(Nichols). 

32.  Lycodontis  dovii  (Giinther).     Anguila  Pintita. 

Not  seen  by  us  at  Mazatlan.  The  original  types  of 
MurcBna  -pintita  (which  we  now  identify  with  dovii )v^t,rt, 
taken  at  Mazatlan  by  Dr.  Gilbert.  Specimens  which  we 
have  elsewhere  referred  to  this  species  have  been  re- 
corded from  Espiritu  Santo  (Belding),  Galapagos  Islands 
(Herendeen)  and  from  Panama  (Giinther). 

The  name  Gymnothorax  as  originally  proposed  by 
Bloch,  is  an  exact  synonym  of  Murcena  as  understood  by 
us.  Of  the  many  later  names  applied  to  this  type,  Lyco- 
dontis of  McClelland  seems  to  claim  priority. 

33.  Lycodontis  castaneus  (Jordan  &  Gilbert). 

This  enormous  eel  is  very  common  about  the  islands 
near  Mazatlan,  where  numerous  specimens  were  obtained 
both  by  Dr.  Gilbert  and  by  us.  Our  largest  specimen  is 
5^  feet  in  length.  The  species  is  very  close  to  the  West 
Indian  Lycodontis  funebris  (Ranzani),  but  is  apparently 
distinct  from  the  latter.  The  colors  are  not  the  same, 
fimebris  being  of  a  greenish  black  and  caste neus  border- 
ing upon  purplish  chestnut.  This  species  and  its  con- 
gener (y«w^dr/s^  reach  a  larger  size  than  any  other  Amer- 
ican morays. 
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Family  OPHICHTHYID^. 

34.  Mjrrichthys  tigrinus  Girard.     Culevra. 

Not  uncommon  in  the  harbor  of  Mazatlan,  where  sev- 
eral specimens  (types  of  Opkichthys  xysturus  Jordan  & 
Gilbert)  were  taken  by  Dr.  Gilbert.  Several  specimens 
were  also  obtained  by  us.  It  has  been  recorded  also  from 
Acapulco  and  Panama.  The  original  types  of  Myrich- 
thys  tyrinui  were  said  to  come  from  Adair  Bay  in  Oregon. 
It  has,  however,  not  yet  been  taken  north  of  the  Gulf  of 
California,  and  the  locality  assigned  to  the  type  is  very 
doubtful.  We  have  not  been  able  to  find  a  bay  of  this 
name  on  any  map  of  Oregon. 

35.  Ophichtlius  triserialis  (Kaup.)    (Ofhisurus  califor- 
niensis  Garrett;   Herpetoichthys  calUsoma  Abbott.) 

Recorded  by  Gilbert  from  Mazatlan;  not  seen  by  us. 
A  specimen  certainly  belonging  to  this  species  has  been 
lately  obtained  by  Dr.  Gilbert  in  the  Bay  of  Monterey. 
The  only  other  definitely  known  localities  are  Cape  San 
Lucas  and  the  Galapagos  Islands,  whence  it  was  de- 
scribed as  Ophichtlius  rugifer  Jordan  &  Bollman. 

36.  Ophichthus  zophochir  Jordan  &  Gilbert. 

Rather  common  in  the  Bay  of  Mazatlan,  where  it  was 
also  taken  by  Dr.  Gilbert.  We  have  examined  specimens 
from  Acapulco. 

Olive  brown,  abruptly  paler  olive  below  middle  of 
side.  Dorsal  with  a  black  edge,  which  shades  toward 
olive  at  base  of  fin;  anal  similar,  paler.  Pectoral  uni- 
formly dusky,  the  base  piiler.  Teeth  2-rowed  above  and 
bi'low.  canines  small.  Pectoral  i\  in  head:  snout  %%; 
evf  i;'i  in  snout:    gape    i\    in    head:    head  and  body  I J-^ 


\ 
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Family  MUR^NESOCID^. 

37.  Mursnesox  coniceps  Jordan  &  Gilbert.     Culevra 
Blanca,  Anguila  Blanca. 

Very  common  about  the  islands  in  the  neighborhood  of 
Mazatlan.  It  reaches  an  enormous  size,  a  specimen  ob- 
tained by  us  being  6  feet  and  lo  inches  long  and  having 
a  girth  of  22  inches. 

Family  CHANID^. 

38.  Chanos  chanos  (ForskSl).     SAbalo. 

Very  common  on  the  sandy  shores  of  the  bay,  reaching 
length  of  about  5  feet.  The  flesh  is  poor,  and  the  fish  is 
seldom  brought  into  the  market,  but  is  frequently  used  as 
bait.  The  hard  enamelled  scales  are  used  for  orna- 
mental work  by  the  Indians.  We  are  unable  to  see  any 
difference  between  our  specimens  and  others  brought  by 
Dr.  Jenkins  from  the  Hawaiian  Islands.  We  have  no 
doubt  that  our  species  is  identical  with  the  common  East 
Indian  form. 

Head  4I;  depth  4;  D.  2,  12;  A.  2,  9:  V.  12;  scales 
12-70-14;  snout  33^  in  head;  eye  3j4  ;  maxillary  ^y^  ; 
pectoral  i^;  ventral  ij;  caudal  }y  longer  than  head; 
dorsal  i^  in  head. 

Body  elliptical,  moderately  compressed,  the  caudal  pe- 
duncle slender.  Head  pointed,  rounded  above.  Eye  and 
side  of  head  covered  by  a  large  transparent,  imperforate 
adipose  eyelid.  Mouth  small,  terminal,  toothless,  trans- 
verse, the  lower  jaw  included;  maxillary  broad,  slipping 
under  the  adipose  preorbital,  without  supplemental  bone. 
Branchiostegals  4.  Opercle  truncate  behind.  Pseud- 
branchiae  very  large.  Gill-rakers  fine  and  flexible,  very 
close  set,  rather  long,  the  gill-rakers  of  all  the  arches 
bound  together  so  as  to  form  a   perfect  strainer.     Bones 


404  CALIFORNIA    ACADEMY    OF    SCIENCES. 

of  gill -rakers  flexible.  Scales  Arm,  enamelled  at  base, 
with  strongly  marked  longitudinal  strias,  becoming  bony 
when  dry;  used  by  the  Indians  for  ornamental  work. 
Lateral  line  well  developed.  Dorsal  somewhat  nearer 
snout  than  base  of  caudal,  before  ventrals,  its  first  ray  fal- 
cate, its  last  produced  in  a  short  filament,  longer  than  pupil. 
Base  of  fin  with  a  large  scaly  sheath;  pectoral  and  ventral 
with  scaly  axillary  appendage.  Anal  similar  to  dorsal, 
but  much  smaller.  Pectorals  and  ventrals  rather  small; 
caudal  very  long,  forked  to  the  base,  its  lobes  subequal, 
straight;  base  of  fin  with  small  scales.  Ventrals  some- 
what falcate. 

Brilliant  silvery  in  color,  greenish  above;  fins  more  or 
less  darker;   inside  of  pectoral  and  ventral  blackish. 

Stomach  forming  a  muscular  crop.  Pyloric  c*ca  many. 
Intestinal  canal  long,  filled  only  with  remains  of  plants. 

The  skeletal  peculiarities  of  Chanos  are  numerous~and 
remarkable,  many  archaic  characters  persisting.  The 
following  account  of  the  skeleton  has  been  prepared  by 
Mr.  Starks: 

SKELETON  OF  CHANOS  CHANGS. 

a.     Cranium. 

The  frontals  are  very  large,  covering  nearly  the  whole 
top  of  the  head,  and  extending  over  the  dorso- anterior 

part  of  the  parielals,  supra-occipital  and  the  parotic  pro- 
cess. 

On  the  side  of  the  skull  there  is  an  area  bounded  by 
the  supra-occipital,  the  opisthotic  and  the  sphenotic,  which 

is  not  ossified  but  is  composed  of  cartilage. 

Between  the  frontals,  at  about  their  middle,  there  is  a 
place  ill  which  tlie  hone  is  fibrous  and  largely  cartilagi- 
nous:  it  is  easily  broivon  tlirougli. 

The  biisal  cavity  under  tlie  brain  cavity  is  large. 
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On  the  upper  part  of  the  operculum  is  a  large  scale- 
like bone. 

.The  suborbitals  are  well  developed  and  plate-like,  ex- 
tending back  nearly  to  the  posterior  edge  of  the  preopercle. 

b.  Vertebral  Column. 

There  are  forty-two  vertebrae  in  the  spinal  column. 

The  first  vertebra  is  co-ossified  to  the  skull,  and  appar- 
ently bears  no  ribs;  the  second  vertebra  supports  a  pair 
of  very  small,  slender  ribs,  which  articulate  directly  with 
the  sides  of  the  vertebra ;  the  third  vertebra  supports  the 
first  pair  of  large  ribs;  they  are  articulated  with  the  trans- 
verse processes. 

The  first  fourteen  or  fifteen  neural  spines  and  pairs  of 
transverse  processes  are  articulated  with  the  vertebrae  by 
sutures,  they  are  easily  separated  from  the  vertebras  by 
boiling  or  maceration. 

The  vertebrae  gradually  increase  in  size  and  reach  their 
largest  size  about  two-thirds  of  the  distance  from  the  an- 
terior to  the  posterior  end  of  the  spinal  column,  where 
they  are  three  or  four  tinxes  the  size  of  the  anterior  ones. 
This  character  is  more  marked  in  the  adult  than  in  the 
young. 

c.  Shoulder  Girdle. 

The  shoulder  girdle  is  exceedingly  well  braced,  the 
post-temporal  is  widely  forked,  and  strongly  articulated 
to  the  epiotic  processes  of  the  skull. 

The  supra-clavicle  is  long  and  slender,  its  posterior  face 
is  hollowed  out  and  attached  some  distance  from  the  upper 
end  of  the  clavicle,  which  projects  upward. 

This  projecting  upper  end  of  the  clavicle  is  braced  to 
the  skull  by  two  long  bones.*  The  first  bone  is  very 
slender,  at  its  anterior  end  it  is  connected  to  the  exocci- 


*  See  Dr.  R.  W.  Shufeldt's  report  on  the  osteology  of  Amia  calva:  Bull. 
U.  8.  F.  C,   1883,  page  59. 
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pital ;  near  its  middle  it  is  connected  with  the  posterior  end 
of  the  post-temporal,  at  which  point  it  turns  at  a  sharp 
angle  and  runs  to  the  clavicle.  The  second  bone  is  much 
larger,  it  is  articulated  to  the  basiocctpital.  Its  posterior 
edge  is  nearly  straight  for  its  whole  length,  but  its  an- 
terior edge  is  produced  and  much  swollen  near  its  middle, 
and  joins  the  post-temporal  over  the  first  bone,  then  runs 
to  the  upper  end  of  the  clavicle. 

The  inner  part  of  the  clavicle  and  the  coracoid  are  thin 
and  pierced  by  many  holes,  so  that  the  bone  in  places  is 
little  more  than   network. 

The  hypercoracoid  has  a  very  large  foramen;  at  its 
posterior  edge  is  a  projection  which  supports  a  thin  bone, 
probably  a  dermal  bone. 

The  mesocoracoid  is  well  developed. 

There  are  four  actinosts;  the  first  is  long,  but  they 
rapidly  decrease  in  size  to  the  fourth,  which  is  short  and 
triangular. 

The  first  ray  of  the  pectoral  is  large  at  the  basal  end, 
and  hollowed  out;  it  works  directly  on  the  hypercoracoid. 

d.     Branchial  Apparatus. 

The  branchial  apparatus  is  peculiar  in  the  adult,  in 
having  gill-rakers  somewhat  resembling  the  filaments  of 
a  feather,  on  both  sides  of  each  arch  and  on  the  basi- 
branchial.  They  meet  in  a  middle  line  between  the  arches 
and  unite  forminga  continuous  lattice-work  screen,  through 
which  nothing  but  the  verj-  smallest  bodies  can  pass.  The 
pharyngeals  have  no  teeth,  but  have  gill-rakers  simitar  to 
those  on  the  arches;  they  are  enclosed  in  sac-like  pro- 
jections on  each  side. 

This  description  is  taken  from  the  skeleton  of  a  large 
specimen  4  feet  long.  The  jfill-rakers  are  not  united  in 
y.Hinsr  specimens. 

r.     Otl.er  Pans. 
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The  septae  between  the  myotomes  are  ossified  about 
half  an  inch  under  the  skin,  forming  long,  slender  rays 
of  bone. 

There  is  an  upper  series  running  from  the  middle  of 
the  sides  up  on  the  back,  and  a  lower  series  from  the  sides 
down  on  the  belly,  they  form  a  sort  of  a  basket  around 
the  body.  Those  below  have  a  single  branch  near  the 
middle  of  each,  the  ones  above  have  two  branches  each, 
these  branches  are  lost  towards  the  posterior  end. 

These  bones  are  not  present  in  the  young. 

The  large  caudal  fin  is  attached  very  firmly  to  the  hy- 
pural,  the  long  rays  of  each  lobe  join  the  hypural  at 
about  the  same  oblique  angle,  the  base  of  each  ray  is 
deeply  divided  and  articulated  immovably  with  the  hy- 
pural. The  middle  short  rays  are  all  nearly  horizontal 
and  are  much  less  firmly  fastened. 

The  first  interspinal  ray  of  the  anal  is  hollow  and  cone- 
shaped,  the  posterior  end  of  the  air-bladder  runs  into  it 
as  in  the  genera  Eucinostomus  and  Calamus,  The  scales 
are  very  thick  and  closely  imbricated ;  the  skin  anteriorly 
is  a  quarter  of  an  inch  thick. 

Familv  ELOPID^. 

39.  Elops  saurus  Linnaeus.     Chiro. 

Very  common  in  the  estuary,  ascending  into  brackish 
mud  puddles  at  high  tide;  not  valued  as  food.  Also 
found  by  Gilbert  at  Mazatlan. 

Family  ALBULID^. 

40.  Albula  vulpes  (Linnaeus).     Sanducha. 

Very  common  in  the  estuary  at  Mazatlan ;  not  valued  as 
a  food  fish.  Also  found  by  Gilbert  at  Panama  and  Ma- 
zatlan. The  band-shaped  young,  which  Dr.  Gilbert  has 
shown  to  be  the  larvae  of  this  species,  were  obtained  in 
abundance. 
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Family  CLUPEID^. 
41.     Sardinella  stoUfera  (Jordan  &  Gilbert).     Sardina 

DE  AcEiTE.  Plate  xxviii. 
'  Exceedingly  abundant  in  the  Astillero  at  Mazatlaa, 
where  many  specimens  were  taken  by  Dr.  Gilbert,  aa 
well  as  by  the  Hopkins  expedition.  This  species  is  also 
recorded  by  Gilbert  from  Panama,  and  has  been  found 
in  several  other  localities.  The  flesh  of  this  sardine  is 
very  rich  and  delicate,  quite  equal  to  that  of  the  European 
Pilchard  ( Clupanodon  pilchardus),  and  it  is  therefore  a 
most  excellent  pan  fish.  It  is,  however,  not  eaten  by  the 
Mexicans,  no  fish  having  less  than  one-half  pound  weight 
being  salable  in  the  market  at  Mazatlan.  The  art  of 
properly  cooking  delicate  fish  like  this  is  unknown  to  the 
people  of  this  region. 

43.     Opisthonema  libertate  (Gunther).    Sardina  Mach- 
ete. 

Common  in  shallow  water,  in  the  surf  and  in  t)ie  harbor 
at  Mazatlan,  where  it  was  also  taken  by  Dr.  Gilbert. 
43.     Opisthopterus  lutipinnis  (Jordan  &  Gilbert). 

Extremely  common  in  the  surf  outside  the  bay,  where 
great  numbers  are  taken  with  the  seine;  a  delicate  fish 
which,  probably,  is  of  excellent  quality  as  food. 

Our  specimens  are  all  smaller  than  the  single  one  taken 
by  Dr.  Gilbert  at  Mazatlan,  and  they  differ  in  some  minor 
details.     Doubtless  all  belong  to  the  same  species. 

Head  4j ;  depth  3I:  scales  48-13;  D.  14;  A,  54;  snout 
4  in  head;  eye  3j'j  :  maxillary  3;  pectoral  i|;  anal  base 
2 '4  in  body;   scutes  27. 

Gill-rakers  moderiite.  slenek-r.  about  x-i-15. 

Bddy  strongly  compressed,  tritnsJuccnt.  the  belly  much 
lompres.sed,  with  sharp  scutes:  vent  midway  between  tip 
of  snout   and   base  of  caudal.      Front  of  dorsal  midway 
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between  preopercle  and  base  of  caudal.  Teeth  strong, 
sharp,  unequal  in  both  jaws;  small  teeth  in  patches  on 
palate  and  tongue.  Maxillary  pointed  behind,  reaching 
middle  of  eye. 

Color  bright  silvery,  bluish  above;  a  very  distinct  black 
spot  at  shoulder  on  level  of  eye,  two-thirds  diameter  of 
eye;  chin  and  nose  black.  Fins  all  pale,  with  no  yellow; 
a  trace  of  a  broad  diffuse,  lateral  streak  of  silvery,  most 
distinct  in  young.  Upper  ray  of  pectoral  dusky,  some 
pale  olive  spots  on  back,  very  faint. 

Very  many  specimens  taken,  the  longest  $j4  inches  in 

length. 

Family  ENGRAULIDID^. 

44.  Stolephorus  miarchus  Jordan  &  Gilbert. 

Obtained  by  Dr.  Gilbert  in  the  open  water  about  Ma- 
zatlan;  not  found  by  us.  These  translucent  type  speci- 
ments  are  apparently  immature,  but  the  small  number  of 
anal  rays  would  indicate  that  it  is  a  species  distinct  from 
any  other  now  known. 

The  immature  or  larval  specimens  obtained  by  us  in 
the  open  sea  have  the  fin-rays  of  Stolephorus  ischanus 
and  must  belong  to  that  species. 

45.  Stolephorus  exiguus  Jordan  &  Gilbert. 

Originally  found  by  Dr.  Gilbert  in  the  Astillero  at  Ma- 
zatlan;   not  seen  by  us. 

46.  Stolephorus  curtus  Jordan  &  Gilbert. 

Rather  common  in  the  Astillero  at  Mazatlan,  where  it 
was  originally  found  by  Dr.  Gilbert.  Numerous  speci- 
mens taken  by  us. 

47.  Stolephorus  ischanus  Jordan  &  Gilbert. 

Very  common  in  the  Astillero  at  Mazatlan,  where  it 
was  originally  found  by  Dr.  Gilbert.  Many  specimens 
obtained. 

3d  Seb.,   Vol.  V.  ( 27  )  Angust  16,  1896. 
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In  the  open  sea  many  slender  larvae,  similar  in  form  to 
Slolepkorus  miarckus  were  obtained  by  the  use  of  dyna- 
mite. The  number  of  anal  rays  shows  that  these  larva 
belong  to  the  present  species. 

48.  Stolephorus  lucidus  Jordan  &  Gilbert. 
Originally  found  by  Dr.  Gilbert  in  the  Astillero  at  Ma- 

zatlan;   not  obtained  by  us. 

49.  Stolephorus  scofieldi  Jordan  &  Culver,  n.  sp. 

•  Head  3^  to  3^^  in  length  to  base  of  caudal;  depth 
4M  to  5;  ^y^  3^  *o  4  '"  head;  dorsal  12;  anal  25  or 
26;   scales  41  or  42. 

Close  to  Slolepkorus  delicalissimus,  but  with  larger 
head,  wider  lateral  band,  and  greater  number  of  dorsal 
and  anal  rays. 

Body  somewhat  compressed  and  elevated,  the  belly  not 
carinated  or  serrated.  Teeth  in  both  jaws,  and  on  pala- 
tines; a  few  on  vomer.  Maxillary  covered  with  teeth  its 
entire  length  and  reaching  beyond  base  of  mandible,  but 
not  to  opercular  margin. 

Gill-rakers  io-|-i2,  the  longest  a  little  more  than  half 
the  eye. 

Origin  of  dorsal  midway  between  base  of  median  cau- 
dal rays  and  center  of  eye ;  anal  not  quite  as  long  as  head, 
its  origin  below  the  middle  of  dorsal.  Lower  caudal 
lobe  longer  than  upper;    longest  ray  equaling  length  of 
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the  head;  shortest  caudal  ray  2^2  in  longest.  Pectorals 
not  reaching  ventrals,  i^  in  head.  Both  anal  and  dorsal 
fins  preceded  by  a  rudimentary  spine,  not  half  length  of 
first  true  ray. 

Color  translucent,  with  a  distinct  broad  silvery  stripe  as 
wide  as  the  eye,  growing  more  diffuse  at  lower  anterior 
edge,  narrowing  on  caudal  peduncle,  and  becoming  fan- 
shaped  on  the  base  of  caudal.  Tip  of  snout  black;  a 
distinct  median  band  of  black  specks  extending  from  tip 
of  snout  to  base  of  caudal.  No  distinct  black  markings 
on  fins. 

Length,  3  inches.  Type,  No.  2941,  L.  S.  Jr.  Univ.  Mus. 

Found  in  the  Astillero  at  Mazatlan,  not  very  abundant. 

Named  for  Mr.  Norman  Bishop  Scofield,  a  member  of 
the  Hopkins  expedition  to  Sinaloa. 

50.  Anchovia*  macrolepidota  (Kner  &Steindachner). 
Originally  described  from  the  neighborhood  of  Panama ; 

recorded  by  Dr.  Gilbert  from  the  Bay  of  Mazatlan,  but 
not  seen  by  us  there;   apparently  rare. 

Family  SYNODONTID^. 

51.  Synodus  scituliceps  Jordan  &  Gilbert.      Caiman. 

Not  very  common,  on  sandy  bottoms  in  the  Bay,  where 
the  species  was  originally  found  by  Dr.  Gilbert;  also 
recorded  from  Panama. 

Color  brown,  with  markings  of  pale  bluish  green.  No 
yellow  anywhere. 

52.  Synodus  jenkinsi  Jordan  &  Bollman. 

Not  rare,  occurring  in  deeper  water  than  the  preceding 
and  reaching  a  much  larger  size.  The  two  species  are 
very  closely  related,  but  seem  to  be  distinct.    In  Synodus 

*  Anchovia  (Jordan  &  Evermaun,  Fishes  of  North  America),  is  a  new 
generic  name  applied  to  this  species,  distinguished  from.  S to lep ho r us  by  its 
robust  form  and  the  absence  of  teeth  in  the  adult. 
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jenkinsi,  the  head  is  much  larger  and  the  form  more  ro- 
bust, besides  slight  differences  in  the  scales.  The  speci- 
mens obtained  were  sent  to  us  by  Senor  Ygnacio  Moreno 
after  our  departure  from  Mazatlan. 

Family  PCECILIID^. 
53.    Ptecilia  butleri  Jordan. 

Common  in  the  fresh  waters  of  the  Rio  Presidio  below 
the  village  of  Presidio,  where  the  species  was  originally 
taken  by  Mr.  Alphonse  Forrer. 

Head  35^ ;  depth  2^  to  3>^  ;  dorsal  9;  anal  6;  scales 
26-9;  eye  3  in  head,  equal  to  snout;  interorbital  2;  pec- 
toral i/^  in  head;  caudal  equal  to  head.  Longest  dorsal 
ray  1%  in  head  in  male;    ij^  in  female. 

Body  much  deeper  and  more  compressed  than  in  Pceci- 
It'a  presidtonis,  the  profile  rather  steeply  rising  to  front  of 
dorsal.  Dorsal  and  ventral  outlines  of  head  meeting  at 
mouth  and  forming  a  somewhat  sharp  point;  snout  as 
viewed  from  above,  truncate.  Teeth  in  two  series,  the 
inner  smaller,  more  close  set,  not  trifid,  the  two  series 
well  separated.  Interorbital  space  wide  and  flat,  about 
twice  as  wide  as  eye. 

The  sexes  differ  greatly  in  the  position  of  the  anal  fin, 
it  is  under  or  rather  behind  dorsal  in  females,  much  in 
front  in  males,  the  tips  of  ventrals  reaching  much  past 
the  base  of  fin.  The  sexes  similar  in  size,  not  very  unlike 
in  coloration;  both  with  traces  of  faint  olive  cross-bands, 
especially  on  caudal  peduncle;  a  dark  curved  streak  be- 
hind eye  on  opercle  bounding  a  roundish  silvery  area  on 
opcrcle  and  breast. 

Male  green  with  palu  blut  spots  on  cacli  scale  sur- 
rounded by  pale  bronze  shadu's:  no  bars.  Dorsal  and 
caudal  pale  orange,  with  many  small  black  spots.  Lower 
fins   pale.     Female   similar,  paler,  without  cross-bands, 
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with  a  dark  spot  behind  pectoral ;  lower  fins  bright  orange, 
caudal  nearly  plain;  dorsal  speckled  as  in  male.  Form 
similar  to  that  of  male,  deeper  than  in  Pcecilia  -presidionis. 

Alcoholic  specimens  show  no  dark  spot  behind  pectoral 
and  only  a  few  specimens  show  traces  of  orange  colora- 
tion on  fins. 

The  following  is  a  list  of  the  species  of  fishes  found  in 
the  fresh  waters  of  Rio  Presidio  about  Presidio  and  Villa 
Union : 

Snrdineila  stolifera.     Scarce. 

PcBcilia  batleri.     Rather  common. 

Pcecilia  presidionis.     Very  common. 

Thyrina  crystallina.     Bather  common. 

AgonoBtomuB  nasutus.     Very  common  in  ripples. 

Siphostoma  starksii.    Common  in  algae  in  sluggish  water. 

Centropomns  ensifems.     Common  in  cut-offs  of  rivers. 

Centropomus  pedimacula.     Scarce. 

Eucinostomus  gracilis.     Common. 

XystflBma  cinereum.     Not  rare. 

Heros  beani.    Common  in  deep  places. 

Philypnus  lateralis.     Common  (young  very  common). 

Eleotris  sBquidens.     Scarce. 

Dormitator  latifrons.     Common. 

Awaous  taiasica.     Common. 

Citharichthys  gilberti.     Not  rare  in  river;  colors  very  bright. 

Achirus  mazatlanus.     Verv  common. 

Achirus  fonsecensis.     Scarce. 

54.     Pcecilia  presidionis  Jordan  &  Culver,  n.  sp.     Plate 
xxix. 

In  the  clear  waters  of  the  Rio  Presidio,  about  Presidio; 
with  the  preceding,  and  still  more  abundant. 

Head  4I;  depth  3I  to  \\\  D.  7  or  8;  anal  7;  scales 
28-9;  eye  equal  to  snout,  3^  in  head;  interorbital  2; 
caudal  i  to  i|;  pectoral  1%.  Body  rather  elongate, 
shaped  as  in  a  Fundidus,  the  profile  scarcely  rising  to 
dorsal. 

Teeth   much  as  in   Pcecilia  butleriy  the  outer   smaller 
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than  in  butleri;  broad  and  movable,  apparently  in  two 
well  separated  series,  the  inner  row  similar  to  the  outer, 
but  smaller. 

Fins  all  low  and  short,  except  anal  in  male,  in  which 
the  first  one  or  two  rays  are  produced  and  extend  back 
nearly  to  the  caudal  fin. 

Dorsal  in  female  inserted  over  middle  of  anal,  behind 
anal  in  male;   caudal  truncate. 

Female  greenish  above,  sides  with  violet  sheen;  three 
or  four  black  cross  bars,  sometimes  obsolete  in  adult,  but 
very  distinct  in  young;  one  or  two  blackish  oblong  spots 
before  the  anterior  bar,  representing  other  bars;  a  dark 
pencil -like  streak  on  sides  of  body  below  the  scales;  a 
dark  blotch  on  opercle;  a  trace  of  a  dark  ocellus  on  last 
ray  of  dorsal  at  base.  Fins  without  spots;  lower  fins 
plain;  a  dark  streak  along  edge  of  caudal  peduncle;  faint 
traces  of  black  markings  on  edge  of  dorsal  and  caudal. 

Male  much  smaller,  reddish,  with  the  lower  fins  yellow- 
ish; the  coloration  generally  similar;  both  sexes  rather 
dull. 

Type,  No.  2687,  L.  S.  Jr.  Univ.  Mus. 

Family  ESOCID^. 
55.     Tylosurus  fodiator  Jordan  &  Gilbert.     Agujon. 

Common  in  the  harbor  at  Mazatlan,  where  numerous 
specimens,  large  and  small,  were  taken;  the  largest  of 
these  is  about  four  feet  long. 

It  reaches  a  length  of  five  feet.  Greatly  valued  as  food 
in  Acapulco;  but  not  at  Mazatlan,  the  people  disliking  it 
on  account  of  the  green  bones.  It  often  Itaps  at  lights 
in  boats,  and  is  rc'garded  as  a  species  dangerous  to  fisher- 
man, as  it.-i  sharp  beak  rt^adily  pierces  their  scanty  cloth- 


FISHES    OF    SINALOA.  415 

56.  Tylosurus  stolzmanni  (Steindachner).     Sierrita. 

Occasionally  taken  in  the  harbor  of  Mazatlan,  where 
specimens,  the  types  of  Tylosurus  sierrita ^  were  taken  by 
Dr.  Gilbert.  One  large  specimen  obtained  by  us.  Its 
measurements  differ  somewhat  from  those  given  in  the 
type  of  Tylosurus  sierrita.  The  distance  between  the  eyes 
is  8^  in  head.  The  maxillary  reaches  beyond  the  ver- 
tical from  front  of  pupil.  The  eye  is  3  in  postorbital  part 
of  head.  Head  not  quite  2  in  length.  D.  1.15;  A.  1.17. 
Pectorals  with  dusky  specks,  but  not  notably  black  at  tip. 

This  fish  is  probably  identical  with  Tylosurus  stolzmanni ^ 
described  by  Steindachner  from  Tumbez,  Peru.  The 
snout  in  our  specimen,  as  in  the  type  of  sierrita^  is  shorter 
than  in  Tylosurus  stolzmanni , 

Family  HEMIRAMPHID^. 

57.  Hyporhamphus  roberti  (Cuvier  &  Valenciennes). 
Pajarito. 

Exceedingly  common  about  Mazatlan,  swimming  in 
schools  in  open  water,  especially  numerous  in  the  bay; 
those  of  the  same  age  and  size  go  together.  Schools  of 
adults  and  schools  of  half  grown  specimens  will  be  found, 
each  moving  about  independently  of  the  other.  It  is  highly 
valued  as  a  food  fish,  although  distinctly  inferior  to  Sar- 
dinella  stolifera,    ■ 

Lower  jaw,  measured  from  tip  of  upper,  two  times 
length  of  rest  of  head.     Snout,  2^  in  head. 

This  species  is  found  along  the  whole  Pacific  Coast  of 
tropical  America,  and  from  Cape  Cod  to  the  mouth  of  the 
Rio  Grande,  being  everywhere  common  southward.  We 
have  seen  no  specimens  from  the  West  Indies. 

The  type  of  Hemirhamphus  roberti  Cuvier  &  Valen- 
ciennes, came  from  Cayenne,  coll.  Poiteau.  Through 
the  kindness  of  our  friend,  Dr.  F.  Bocourt,  of  the  Mu- 
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seam  at  Paris,  we  h^ve  received  a  drairing  of  ^vi  spec^ 
men.  In  the  drawing  the  lower  faw,  trom  dp  of  opp^. 
is  1*4.  times  teogth  of  head.  The  head,  widi  tower  niw. 
is  t|  times  in  length  from  rip  of  upper  raw  to  base  ot 
caudal.  The  ventral  is  midway  between  front  of  eye  aiui 
base  of  caodoL  The  oame  rodertr  belongs,  dierefore.  to 
the  common  long-jawed  form:  the  short-jawed  West  Iii- 
£aii  form  being  f£y'porka:^ipkas  aiiifasciiztai. 

FamEy  S^"N'GNATHID.E. 
5&.     Siptaosblilia  starksti  Jordan  dt  Culver,  a.  sp,     Cui.- 
Evii_v  DE  Rio.     Plate  xazi. 

Conunon  in  the  Rio  Presidio  in  sluggish  water,  on  the 
bottom,  abiant  a  mile  below  the  viHajje  -it  Presidio.  The 
species  is  probablv  found  in  brackish  and  fresh  waters 
racher  than  in  the  sea. 

Head  loS  :  depth  21:  dorsal  jS.  on  o-^to  or  ix 
rings.  Rings  13  or  i+— 37  or  3S-  Head  and  body  in 
tail  z.     Snout  z-  in  head.     Dorsal  half  longer  riian  head- 

Bodv  rather  stout.  Head  scarcely  carinate  abov^. 
Snout  with  a  3%ht  smooth  carina.  Two  lateral  keels. 
conliuent  into  one  behind. 

Bellv  slightiv  keeled:   qo  keel  on  opercle. 

Color,  dark  olive,  much  mottled  with  darker  but  with- 
out distinct  markings;   yeilow  below. 

Male  and  female  common  in  the  tresh  waters  of  Rio 
Presidio  amimg  aig:E:  not  ■*eeo  in  sol:  or  brackish  water. 
The  pijuch  ot  ihe  male  teeming  with  egg'*  in  Januorv. 

T;-I  N:.   :--<:.  L.  S.  ;-.  V-ir.  \[-,_ 
-Q.      Sishostjtna  rrcfam  'r-^---  :^:  !i    -— -  ."■: 


-  ;rec:es  re- 
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sembles  the  preceding,  but  its  dorsal  fin  has  but  20  rays, 
being  placed  on  0  +  5  rings. 

60.  Hippocampus  ingens  Girard.     Caballito  de  Mar. 

Rare  in  the  harbor  at  Mazatlan.  Three  male  specimens 
and  one  female,  each  about  six  inches  long,  obtained. 
Also  recorded  by  Dr.  Gilbert. 

D.  19.     Rings  about  11  +  36;   dorsal  on  3  +  2  plates. 

Spines  on  head  and  body  high,  with  large  fringed  flaps 
and  with  many  small  papillae.  Every  3d  to  5th  tubercle 
of  dorsal  series  enlarged. 

Greatest  depth  i^V  ^01^  in  head.  Tail  longer  than 
rest  of  body.  Snout  moderate,  2\  to  2^  in  head,  rather 
longer  than  opercle,  2^  times  eye.  Shoulder  girdle  with 
three  tubercles;  anterior  spine  on  frontal  triangle  much 
smaller  than  the  others. 

Color  blackish,  unspotted,  faintly  barred  with  darker; 
dorsal  speckled  with  black  and  edged  with  white ;  papillae 
on  body  pale,  giving  an  appearance  of  scattered  whitish 
dots  everywhere;  a  white  speck  before  eye;  a  faint  trace 
of  radiating  streaks  behind  it;  one  specimen  further 
dotted  with  black  on  body,  the  radiating  streaks  behind 
eye  distinct. 

Here  described  from  an  adult  male,  6  inches  long.  The 
female  is  entirely  similar  except  that  the  body  is  much 
more  slender,  the  depth  i^  in  head ;  the  snout  is  longer, 
as  long  as  rest  of  head. 

The  male  specimens  agree  fairly  with  the  description 
of  Hippocampus  ingens.  The  female  evidently  corre- 
sponds to  Hippocainpus  gracilis  Gill. 

Family  FISTULARIID^. 

61.  Fistularia  depressa  Gunther.     Corneta. 

Common  in  the  Bay  at  Mazatlan;  many  specimens 
taken  with  the  seine  in  shallow  water.     Also,  found  in 
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abundance  by  Dr.  Gilbert;   not  yet  recorded  from  local- 
ities further  south. 

Family  ATHERINID^. 
62.     Eurystole  eriarcha  (Jordan  &  Gilbert).    Plate  xxxii. 

One  specimen  found  in  a  rocky  pool  by  Dr.  Gilbert; 
a  second  one  taken  by  us  with  a  seine  on  the  sandy  beach 
just  south  of  Mazatlan.  Only  these  two  specimens  are 
known,  and  the  species  is  probably  rare.  This  species 
is  allied  to  the  genus  Menidia  rather  than  to  Atkerina. 
It  differs  from  the  species  of  Menidia  chiefly  in  the 
extremely  long  anal  fin  and  in  the  smallness  of  its  dorsal, 
which  is  unusually  far  backward.  These  characters  have 
been  used  by  Jordan  and  Evermann  to  define  the  genu 
Eurystole,  of  which  this  species  is  type.  The  mouth  is 
shorter  than  in  Menidia,  but  its  structure  is  exactly  the 
same. 

Heads;  depth  5;  dorsal  iii-i,  ri  or  12,  anal  1,27; 
scales  about  48." 

Body  short,  deep,  much  compressed;  head  short,  deep, 
about  \{  longer  than  deep,  rather  broad  above;  opercles, 
truncate  behind,  the  interorbital  space  about  equal  to  eye. 
Mouth  very  small,  terminal,  very  oblique,  with  curved 
cleft  as  in  Menidia;  the  premaxillary  very  short,  wide 
behind,  with  curved  edge,  slipping  under  the  narrower 
maxillary;  the  premaxillary  protractile,  but  not  much 
movable;  jaws  subequal,  the  lower  slightly  included. 
Maxillary  scarcely  as  long  as  eye,  not  quite  reaching  front 
of  eye.  Teeth  rather  large,  hooked  backward.  Snout 
short,  y/i  in  head.  Eye  large,  ili,  in  head.  Gill-rakers 
numerous,  long  and  slender.  Scales  .'smooth,  caducous, 
not  easilv  counted.  21  betore  dorsal.     Pectoral  moderate. 
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not  falcate,  inserted  high,  i^  in  head,  6  in  body,  reach- 
ing to  the  middle  of  the  small  ventral.  Belly  not  espe- 
cially compressed,  not  cultrate.  First  dorsal  very  small, 
slightly  nearer  snout  than  base  of  caudal,  over  first  ray  of 
anal;  last  ray  of  dorsal  much  before  last  of  anal.  Anal 
very  long,  somewhat  elevated  in  front,  its  base  3  times  in 
length  of  body.     Soft  dorsal  and  anal  scaleless. 

Color  translucent  green,  very  pale ;  back,  lips  and  bases 
of  vertical  fins  faintly  dotted;  lateral  band  very  broad 
and  highly  silvery,  about  two-thirds  as  broad  as  eye; 
lower  fins  pale;   air-bladder  not  visible  through  the  flesh. 

One  specimen,  2^  inches  long. 

63.     Thyrina  evermanni  Jordan  &  Culver,  n.  g.  and  n.  sp. 
Plate  xxxiii. 

Common  in  the  estuary.  In  this  species  the  structure 
of  the  mouth  is  exactly  as  in  Thyrina  crysiallina.  It 
differs  from  that  seen  in  Menidia  only  in  having  the  upper 
jaw  shorter.  It  is  apparently  closely  related  to  the  genus 
Atherinella  of  Steindachner,  but  it  has  not  the  toothed 
scales  of  the  type  of  that  genus,  Atherinella  panamensis. 
The  other  characters  of  Atherinella  —  the  great  length 
of  the  pectoral  fin,  the  great  compression  of  the  breast 
and  the  long  anal  fin  —  are  shared  by  this  species  which  we 
have  made  the  type  of  a  new  genus,  Thyrina,  The  name 
{di')fn<^,  window)  refers  to  the  translucent  sides.  Both 
Enrystole  and  Thyrina  are  intermediate  between  Menidia 
and  Atherinella, 

Thyrina  evermanni  differs  from  Thyrina  cry  stall  in  a  in 
the  longer  anal,  the  more  falcate  pectoral,  the  smaller 
scales,  more  compressed  breast  and  the  absence  of  black 
on  the  fins. 

Head  ^y:^\  depth  4%  to  5;  dorsal  iv,  i,  7;  anal  I, 
23  to  I,  25;  scales  36-9;  eye  2^  in  head;  snout  3I  in 
head;    maxillary  3I    in   head;   lower    jaw    2^   in  head; 
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pectoral  i%  longer  than  head,  ^H  •"  body;  caudal 
slightly  longer  than  head ;  interorbital  space  broad,  nearly/ 
equal  to  eye. 

Body  much  compressed,  the  belly  sharp  edged,  con- 
cave on  each  side  below  pectorals,  as  if  pinched  together 
between  the  fingers,  the  ribs  reaching  the  edge,  the  scales 
passing  around  it;  the  edge  almost  carinate.  Back 
narrow.  Scales  smooth,  none  on  dorsal  or  anal.  Mouth 
small,  terminal,  the  short  jaws  curved,  the  structure  pre- 
cisely as  in  Metiidia,  the  teeth  moderate,  curved,  those  in 
the  upper  jaw  longer;  opercles  oblique  behind,  not  ver- 
tically truncate,  Gill-rakers  numerous,  long  and  slender. 
Pectorals  very  long  and  falcate,  reaching  to  front  of  anal 
and  beyond  tips  of  the  short  ventrals,  their  posterior  mar- 
gin concave;  spinous  dorsal  small,  inserted  midway  be- 
tween edge  of  preopercle  and  base  of  caudal,  about  over 
sixth  ray  of  anal;  last  ray  of  dorsal  considerably  before 
last  of  anal;  base  of  anal  i^  times  length  of  head,  2^ 
in  body. 

Color,  light  green,  much  dotted  above,  translucent  be- 
low; a  black  streak  of  dots  along  base  of  anal;  some  on 
sides  of  head;  median  line  of  back  dusky;  fins  all  pale; 
no  black  on  spinous  dorsal,  ventral  or  pectoral;  lateral 
stripe  ^  width  of  eye,  underlaid  by  black;  a  large,  per- 
fectly transparent,  space  above  front  of  anal,  marking 
the  posterior  portion 'of  the  air-bladder. 

Length,  2%  to  3  inches.  Rather  common  in  the  estu- 
ary at  Mazatlan. 

About  twelve  specimens  obtained,  numbered  2688  in 
the  L.  S.  Jr.  Univ.  Mus. 

64.     Thyrina  crystallina  Juidan  iS;  CuHxt,  n.  sp. 

RiUhcr  CiHumon  in  the  Rio  Presidio  in  trt-sh  water:  not 
seen  elsewhere.  It  is  apparently  not  tuund  In  the  sea, 
but  confined  to  fresh  or  brackish  waters. 
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Head  4^;  depth  4^  to  5;  dorsal  IV-I,  8;  anal  I, 
21;  scales  40-11;  pectoral  ^  longer  than  head,  45^  in 
body;  anal  base  more  than  half  longer  than  head,  3  in 
body;  eye  2^  in  head;  snout  3J^ ;  maxillary  2^; 
lower  jaw  2^. 

Body  rather  deep  and  compressed;  snout  shortish; 
opercle  shortish,  rounded  behind ;  mouth  small,  the  upper 
jaw  very  protractile,  the  premaxillary  strongly  curved; 
jaws  equal;  teeth  rather  strong,  the  outer  curved,  those 
in  upper  jaw  largest;  eyes  very  large,  silvery;  breast 
compressed,  as  in  Thyrina  evermannt,  but  less  sharp  at 
edge,  appearing  as  if  pinched  between  thumb  and  finger; 
pectoral  long,  pointed,  not  truly  falcate,  reaching  more  or 
less  past  the  middle  of  the  short  ventrals,  its  posterior 
margin  not  concave,  the  middle  rays  considerably  more 
than  half  length  of  upper  rays ;  dorsal  and  anal  naked ; 
gill-rakers  numerous,  long  and  slender;  first  dorsal  small, 
behind  front  of  .the  long  anal,  midway  between  gill  open- 
ing and  base  of  caudal ;  first  ray  of  soft  dorsal  over  about 
fourth  of  anal;  last  rays  of  soft  dorsal  considerably  be- 
fore last  of  anal.  Caudal  lunate,  the  lower  lobe  the 
longer  and  broader,  as  long  as  head.  Color,  translucent 
green,  with  considerable  dusky  dottings,  no  yellow;  fins 
dotted;  ventrals  black,  as  are  lobes  of  second  dorsal  and 
anal;  silvery  stripe  narrow,  little  more  than  half  diameter 
of  the  eye;  first  dorsal  and  base  of  anal  dusky;  air- 
bladder  evident  through  the  translucent  sides  of  body, 
but  less  clearly  so  than  in  Thyrina  everinanni. 

In  fresh  water,  very  common  in  the  lower  Presidio; 
many  specimens  taken;  the  longest  3X  inches  long. 
Type,  No.  2685,  L.  S.  Jr.  Univ.  Mus. 
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Family    UVGILIDJE. 

65.  Mogil    cephalus    Linnxus.      Lisa    Macho.     Lisa 
Cabezuda. 

Very  common  in  the  bay  of  Mazatlan ;  a  fish  of  almost 
universal  distribution  on  both  coasts  of  tropical  America, 
and  extending  to  Europe.  We  are  unable  to  distinguish 
the  specimens  from  the  two  coasts  one  from  another,  and 
find  no  permanent  difference  between  these  and  specimens 
from  the  Mediterranean.  This  species  is  largely  used  as 
food,  and  often  enters  lagoons  and  sheltered  places. 

66.  Mugil  curema  Cuvier  &  Valenciennes.  Lisa  Blanca. 
Excessively  common  everywhere,  especially  in  the  har- 
bor and  estuary.  This  species  is  also  valued  as  a  food, 
but  reaches  a  considerably  smaller  size  than  the  other. 
In  life  the  iris  is  tinged  with  orange,  and  there  is  an  orange 
spot  on  the  side  of  the  head  behind  the  eye.  This  species, 
like  the  preceding,  is  very  widely  distributed,  being  found 
on  both  coasts  of  tropical  America, 

67.  Hugil    hospes    Jordan    &    Culver,  n.    sp.     Lisita. 
Plate  xxxi. 

Rather  scarce  in  the  harbor  at  Mazatlan,  where  it  oc- 
curs in  company  with  schools  of  the  preceding  species; 
some  eight  specimens  obtained  by  us.  According  to  Dr. 
Gilbert,  it  is  quite  common  at  Panama,  but  the  specimens 
obtained  there  by  him  in  1883  were  destroyed  by  tire,  so 
that  the  species  has  not  thus  far  received  a  name.  Most 
specimens  of  this  species  have  in  the  mouth  or  about  the 
branchiitl  cavity  a  small  Crustacean  allied  to  Onisn/s  or 
Cy  mot /mil,  the  condition  being  similar  to  that  seen  in  the 
eastern  Menhaden  ( Brcvoorthi  lyraiiiiiis  ).  This  Crusta- 
ct';in  is  found  in  none  ot  the  other  species  of  mulk't  and 
its  ])resence  is  a  distinctive  character  of  the  present  one, 
which  is  also  readily  known  at  ."^ijjht  by  the   much  greater 
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length  of  its  pectoral  fins  as  compared  with  Mugil  cur  etna. 
The  Crustacean  is  also  common  and  characteristic  of  the 
same  species  at  Panama. 

Head  3%  to  4;  depth  4  to  4^;  D.  IV-8;  A.  Ill,  9; 
scales  38-13;   eye  4^^  in  head;  snout  4;   maxillary  4. 

Body  a  little  slenderer  and  more  compressed  than  in 
Mugil  curema^  the  back  considerably  more  arched,  the 
profile  evenly  curved  from  tip  of  snout  to  soft  dorsal. 
Eye  moderate,  with  a  large  adipose  eyelid.  Head  broad 
and  round  above ;  interorbital  width  2\  in  head.  Teeth 
very  small,  perceptible  with  a  lens.  Tip  of  lower  jaw 
forming  about  a  right  angle.  Space  between  dentaries 
club-shaped,  very  much  larger  than  in  Mugil  curema^  the 
subopercles  barely  touching  below.  First  dorsal  inserted 
above  middle  of  body  nearly  over  tip  of  ventral  spine. 
Second  dorsal  moderate;  its  edge  incised.  Upper  lobe 
of  caudal  a  little  longer  than  lower,  as  long  as  head. 
Anal  rather  high.  Ventral  inserted  before  middle  of 
pectorals.  Pectoral  very  much  longer  and  more  pointed 
than  in  cure?na,  ^}i  ^^  head. 

Soft  dorsal  and  anal  covered  with  small  scales. 

Color  much  as  in  curema^  rather  greener  above,  sides 
silvery,  with  less  trace  of  longitudinal  streaks.  Fins  pale; 
base  of  pectoral  with  a  round  blaqjc  spot.  Upper  edge 
of  pectoral  and  end  of  caudal  dusky.  No  golden  on  head. 
Iris  with  a  little  brown,  green  above  eye. 

Types,  Nos.  1695,  2890,  2954,  L.  S.  Jr.  Univ.  Mus. 

68.     Mugil  setosus  Gilbert. 

Four  young  specimens  taken  in  a  rock  pool.  The  pec- 
toral is  as  long  as  in  Mugil  hospes,  reaching  the  first  dorsal, 
and  there  is  a  distinct  dark  blue  spot  at  its  base.  Color 
bluish  above,  much  as  in  Mugil  curema;  much  darker  than 
in  the  original  types  of  the  species,  with  which  our  speci- 
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mens  have  been  compared.  The  original  specimens  came 
from  a  bottom  of  volcanic  ashes. 

69.  Chtenomugil  proboscidens  (Gunther).     Lisita. 
Very  common   in  rocky  places,   reaching  a  length  of 

about  6  inches;   not  found  by  us  in  open  water. 

70.  Querimana  harengus  (Gunther).     Verde. 

Very  common  in  the  bay  and  estuary ;  often  seen  swim- 
ming in  schools  on  the  surface  after  the  fashion  of  whirli- 
gig beetles;  occasionally  taken  in  rock  pools.  Back 
bright  green,  in  life  with  a  large,  shining,  silvery  spot  on 
each  side  of  the  back.  This  spot  becomes  inconspicuous 
when  the  fish  is  taken  out  of  the  water,  but  is  a  prominent 
recognition  mark  while  the  fish  is  swimming. 

71.  Agonostomus  nasutus  Gunther.     Trucha. 
Extremely  abundant  in   the  fresh   waters  of    the   Rio 

Presidio,  especially  in  the  swift  places  or  ripples.  It 
reaches  a  length  of  over  a  foot,  but  most  of  the  speci- 
mens are  much  smaller. 

Head  4  to  ^%  ;  depth  4^^  to  n}4 ;  dorsal  IV-i,  8; 
anal  usually  II,  10,  very  rarely  II,  9;  scales  43-13;  maxil- 
lary 31^  to  3yV;  eye  3?^  to  41^  ;  snout  3%  to  4;  pectoral 
iK  '°  '^H'<   caudal  equal  to  head. 

Body  moderately  elongate,  not  much  compressed,  nape 
prominent,  rounded.  Interorbital  much  rounded,  3  in 
head.  Preorbital  narrow,  as  wide  as  pupil.  Mouth  rather 
small;  maxillary  reaching  front  of  pupil:  lower  jaw  in- 
cluded. Eye  large  without  adipose  eyelid.  Teeth  small, 
in  villiform  bands.  Gill-rakers  slender,  short,  close  set. 
I'cclorul  short,  not  reaching  first  dorsal.  Ventrals  under 
middle  of  its  length,  each  with  a  small  axillary  scale. 
AiKil  and  soft  dorsal  with  the  free  edj^e  concave ;  caudal 
well   lorked.     First  spine  of  anal  very  short,  almost  ru- 
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dimentary;  second  ^H  i"  longest  soft  ray.     First  soft  ray 
slender,  but  articulate,  half  length  of  longest  ray.* 

Olivaceous,  sides  creamy,  white.  Many  scales  on  sides 
punctate  so  that  black  scales  seem  scattered  among  the 
others.  A  conspicuous  black  bar  at  base  of  pectoral, 
followed  by  a  white  streak ;  a  narrow  black  rim  around 
lower  half  of  eye.  Fins  all  creamy  yellow,  the  upper 
ones  blotched  and  dotted  with  blackish.  Young  with  a 
black  blotch  surrounded  by  orange  on  first  dorsal.  Spot 
on  pectoral  distinct  at  all  ages. 

Family  SPHYR^NID^. 

72.  Sphyrsena  ensis  Jordan  &  Gilbert.     Vicuda. 

Rather  common  in  the  harbor,  where  it  was  found  by 
Dr.  Gilbert;  also  recorded  from  Panama  by  Gilbert,  and 
from  San  Bartholom^  Bay  and  Panama  by  Steindachner. 
An  excellent  food  fish,  but  reaching  a  smaller  size  than 
most  species  of  the  group. 

Family  POLYNEMID^. 

73.  Polydactylus  approximans ( Lay  &  Bennett) .  Raton . 

Very  common,  especially  on  sandy  beaches;  many 
specimens  taken  by  us;  also  recorded  by  Gilbert  from 
Mazatlan  and  from  other  localities.     Used  as  food. 

74.  Polydactylus  opercularis  (Gill.) 

Obtained  by  Dr.  Gilbert  from  Mazatlan  and  Panama; 
not  seen  by  us. 

Family  HOLOCENTRID^. 

75.  Holocentrus    suborbitalis    Gill.      Mojarra    Car- 

DENAL. 

Very  abundant  in  all  rocky  pools  about  Mazatlan.  It 
reaches  only  a  small   size,   barely  exceeding  six  inches. 


Apparently  taken  for  a  spine  by  Dr.  GUnther,  who  counts  A,  III,  9. 
to  8eb.,  Vol.  V.  (  28  )  Auguat  16,  1896. 


and  ils  coloration  Js  less  red  than  that  of  the  Atlantic 
species  of  the  genus. 

Head  3:  depth  2^;  D.  XI,  12;  A.  IV',  8;  scales 
3—36-7;  longest  dorsal  spine  ri^  in  head;  longest  dor- 
sal ray  i|^  :  caudal  lobes  ijj  ;  third  anal  spine  ij; 
pectoral  i|;  ventral  rays  i,  7.  Seven  scales  on  cheek. 
Maxillary  slipping  under  preorbital.  Ventral  with  acces- 
sory scale.     Dorsal  lying  in  a  groove. 

Body  short  and  deep,  compressed,  with  slender  caudal 
peduncle;  anterior  profile  rounded.  Mouth  small;  upper 
jaw  protractile.  Teeth  in  villiform  bands  on  jaws,  vomer 
and  palatines.  Maxillary  moderate,  slipping  under  ihe 
ver\'  narrow  preorbital,  which,  like  rest  of  suborbital  ring, 
is  armed  with  close -set  sharp  leeth.  turned  backwards. 
Preopercle,  opercle,  subopercle,  interopercle  and  postem- 
poral  armed  with  similar  teeth.  Preopercular  spine  nearly 
as  long  as  pupil;  nearly  as  long  as  eye  on  large  speci- 
mens.    Two  spines  on  opercle. 

Steel  gray,  underlaid  by  bright  copper}'  red,  which  be- 
comes brighter  after  death.  Everj-where  much  punctate 
with  black,  the  dots  coarse.  Sides,  and  especially  back, 
with  purple  reflecrions.  Top  and  side  of  head  coppery; 
a  curved  bright  silvery  streak  from  tip  of  snout,  below 
eye  and  around  it,  ceasing  opposite  middle  of  pupil,  A 
vertical  silver  streak  on  edge  of  opercle  and  extend- 
ing out  on  spine.  Head  yellowish,  upper  lip  reddish; 
lower  with  throat  silvery.  Dorsal  brown,  clouded  with 
reddish  and  dark;  dark  brown  near  edge,  then  a  series 
of  grayish  clouds;  roundish,  irregular,  whitish  spolsatils 
base.  Second  dorsal  reddish,  its  rays  pale,  its  first  two 
black;  the  caudal  red,  base  pale;  the  upper  and  lower 
rays  dark  yellowish,  darkest  in  young,  the  dark  extending 
on  peduncle  above  and  below.  Anal  spines  whitish,  the 
soft  rays  bright  red.  the  last  ones  pale,  the  first  soft  raya  . 
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dark.  Ventral  reddish,  the  spine  and  first  soft  ray  whitish, 
the  first  ray  dark  red ;  when  the  fin  is  closed  it  seems 
reddish,  edged  with  whitish  or  yellowish,  and  with  a 
blackish  line.  The  dark  is  fainter  in  larger  specimens. 
It  is  not  impossible  that  Rhamphoberyx  poecilopus  Gill 
is  the  very  young  of  this  species.  Rhamphoberyx  leuco- 
pus  may  be  the  young  of  Myripristis  occidentalism  which 
has  the  ventrals  plain. 

Family  MULLID^. 

76.  Upenus  grandisquamis  Gill.    Chivo.    {Upenus  tei- 
raspilus  Giinther.) 

This  small  species,  rarely  exceeding  a  foot  in  length,  is 
generally  common  in  the  harbor  and  estuary  at  Mazatlan, 
where  it  was  found  also  by  Dr.  Gilbert.  It  seems  to  be 
everywhere  common  on  the  coast. 

Color  evanescent,  olive  with  two  rows  of  light  bluish 
green  spots  toward  back,  then  a  bronze  band,  then  a  blue 
streak  on  level  of  pupil ;  2  or  3  yellowish  streaks  below 
it.  Sides  of  head  golden,  with  a  light  green  streak  for- 
ward from  eye  and  some  blue  behind  eye.  A  large  black 
blotch  below  last  dorsal  spine.  First  dorsal  reddish, 
clouded  with  dark.  Second  mesially  black,  edged  with 
orange.  Caudal  and  anal  red.    Ventral  and  pectoral  pale. 

In  alcohol  much  red  appears.  In  life,  sides  with  curved 
light  yellowish  brown,  cross  bands  most  distinct  on  the 
silvery  lower  parts. 

Family   SCOMBRID^. 

77.  Germo  alalunga  (Gmelin). 

Recorded  from  near  Mazatlan  by  Lay  and  Bennett; 
not  seen  by  us,  it  being  probably  a  migratory  fish  coming 
in  the  spring  or  fall. 
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78.  Scomberomorns  sierra  Jordan  &  Starks,  n.  sp. 
Sierra. 

Rather  common  in  the  harbor  at  Mazatlan,  numerous 
specimens  being  taken:  also  found  by  Dr.  Gilbert  at 
Panama.  This  is  not  %~alued  as  a  food  tish.  little  attentioD 
being  paid  to  it  by  tishermen.  This,  however,  may  be 
due  to  the  lack  of  appreciation  of  good  tishes  by  the  people 
of  Mazatlan,  who  have  not  learned  the  art  of  properly 
cooking  any  tish. 

This  species  is  verj-  closely  allied  to  its  Atlantic  cog- 
nate. Scombt-romorus  maculalus.  It  differs  in  the  slightly 
more  backward  insertion  of  its  soft  dorsal,  in  its  colora- 
tion, the  spots  in  macuhitin  being  elliptical  and  fewer  in 
number,  and  perhaps  in  the  fewer  pores  in  the  lateral 
line  (175  in  tnacnfalus).  In  Scomberomortis  maculatms  ihc 
soft  dorsal  is  inserted  one  eye's  diameter  before  anal. 

Head4l4  :  depth  equal  head:  dorsal  XVIII— 15— IX;  anal 
II— 15— IX;  maxillary  r-'^  in  head:  eye  5  in  head;  pec- 
toral I J4  ;  ventral  3'3  :  dorsal  and  anal  lobes  equal,  ij^ 
in  head. 

Bodv  elongate,  its  dorsal  and  ventral  outlines  about 
equal :  protile  straight  from  snout  to  dorsal ;  head  small 
and  pointed;  mouth  large,  oblique;  jaws  equal;  maxHIary 
reaching  to  posterior  edge  of  orbit.  Teeth  lai^e,  com- 
pressed and  sharp,  20  to  j;;  in  each  jaw;  gill-rakers 
4-;- [I-  Soft  dorsal  inserted  almost  directly  over  front  of 
anal:   lateral  line  undulating,  about   1P5  pores. 

Silvery,  above  bluish,  sides  \vi:h  numerous  round  brown- 
ish spots:    throf  ri'\v<  .--i   sp-.-ts  ■-'t''.'-\\   iati^rLi!  tine  and  one 
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of  spots  below  the  lateral  line,  these  spots  decrease  in  size 
towards  the  belly,  covering  both  sides  nearly  to  level  of 
pectoral. 

Types,  1720,  L.  S.  Jr.  Univ.  Mus. ;  the  largest  24 
inches  long. 

Family  CARANGID^. 

79.  Oligoplites  altus  (Giinther).     Monda. 

One  large  specimen  taken  by  us.  Recorded  by  Dr. 
Gilbert  from  Mazatlan  and  Panama. 

80.  Oligoplites  saurus  (Bloch  &  Schneider).     Monda. 

Common  in  the  harbor  of  Mazatlan,  where  it  was  also 
taken  by  Gilbert.  On  comparison  of  specimens  from 
Mazatlan  with  others  from  Havana  we  are  unable  to  find 
any  difference  whatever.  The  species  called  inornatus 
is  therefore  fully  identical  with  saurus, 

81.  Trachurops  erumenophthalmus  (Bloch). 

Common  in  the  harbor  at  Mazatlan,  where  numerous 
specimens  were  taken ;  not  recorded  by  Dr.  Gilbert. 
Specimens  have  been  compared  with  others  from  Havana 
and  no  difference  of  any  kind  is  observable.  Trachurops 
brachychirus  must  therefore  be  regarded  as  an  exact  syn- 
onym of    Trachurops  cru7nenophthalmus, 

82.  Caranx  vinctus  Jordan  &  Gilbert. 

Rather  common  in  the  estuary,  where  numerous  speci- 
mens were  taken.  The  original  types  were  found  by 
Gilbert  at  Mazatlan,  and  the  species  has  been  recorded 
from  San  Bias  and  Punta  Arenas. 

83.  Caranx  caballus  Gunther.     Cojinero. 

Extremely  common  in  the  harbor;  also  found  in  abun- 
dance by  Dr.  Gilbert. 
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84.     Caranx  medusicola  Jordan  &  Starks,  n.  sp.     Plate 
xxxiv. 

Rather  common  in  the  surf  outside  the  harbor.  Not 
found  in  the  Aslillero.  The  young  from  i  to  2  inches 
long  live  in  the  body  cavity  of  the  large  white  jelly  fish, 
which  is  very  abundant  about  the  Venados  Islands  in  Jan- 
uary. Sometimes  two  or  three  specimens  will  be  found 
in  the  body  cavity  of  one  jelly  fish. 

Head  3I ;  depth  2|;  D.  V'll-i,  22  or  23:  A,  II.  i.  19 
or  18;  scutes  30  to  32;  pectoral  J  longer  than  head;  dorsal 
lobe  i^  in  head;  caudal  lobe,  as  long  as  head;  curve 
of  lateral  line  1^4  in  straight  part;  height  in  chord  4; 
eye  4  in  head;   snout  3;    maxillary  3;   ventral  2}'^. 

Body  unusually  deep  and  compressed,  the  back  ele- 
vated, the  belly  similarly  arched;  head  moderate,  deep, 
the  nape  arched.  Mouth  small,  maxillary  broad,  with 
broad  supplemental  bone.  Teeth  in  moderate  bands,  the 
outer  enlarged  but  not  canine-like:  upper  teeth  rather 
larger  and  in  broader  bands.  Villiform  bands  on  vomer, 
palatines  and  tongue.  Eye  moderate;  preorbital  rather 
narrow.  Gill-rakers  rather  long  and  slender,  about  12 
below  angle  of  arch.  Soft  dorsal  and  anal  with  falcate 
lobes.  Caudal  well  forked,  the  lobes  equal.  Pectoral 
very  long  and  falcate;  ventrals  short.  Lateral  line  rather 
strongly  curved,  with  moderate  armature.  Breast  e^^ireIv 
scaly. 

Clear  blue  above,  silvery  below;  no  bands  or  spots 
anywhere,  except  a  small  black  axillary  spot  and  a  blue 
green  patch  on  back  of  caudal  peduncle:  pectoral  bright 
yellow;  anal  yellow,  the  lobe  blackish;  caudal  grayish, 
the  lobes  black  with  whitish  posterior  edge;  ventrals 
yellow. 

Length  of  largest  specimens.  6  inches.  Type,  No. 
2645,  L.  S.  Jr.  Univ.  Mus. 
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Another  example  was,  in  life,  blue  above,  silvery  be- 
low; no  dark  spots  on  opercle  or  pectoral;  pectoral 
bright  yellow,  very  long.  D.  and  A.  and  C.  lobes,  all 
tipped  with  black.  Base  of  dorsal  bright  blue.  Anal  and 
dorsal  largely  blue.  Base  of  caudal  peduncle  green 
above.     No  trace  of  bands;  a  slight  dusky  shade  on  axil. 

The  very  young,  taken  from  the  body  of  a  Medusa, 
may  be  thus  described  : 

Head  3  in  length;  depth  2|;  dorsal  IX,  24;  anal 
II,  I,  18  or  19;  ventral  with  a  sheath;  scales  minute; 
caudal  keel  scarcely  appreciable ;  lower  jaw  projecting ; 
mouth  oblique ;  body  deep,  compressed ;  caudal  peduncle 
slender,  the  fin  short,  moderately  forked;  pectoral  short, 
not  falcate,  shorter  than  head;  maxillary  broad,  reaching 
pupil;  preorbital  narrow;  dorsal  and  anal  not  falcate; 
lateral  line  arched  before,  then  straight;  jaws  with  teeth; 
preopercle  with  flexible  spines. 

Clear  white,  fins  all  pale,  a  bright  violet  blue  area  above 
and  behind  eye,  fading  in  spirits;  dark  dots  above ;  dorsals 
both  dusky  at  tip. 

85.     Caranx  marginatus  (Gill). 

Not  rare  in  the  Astillero,  where  several  specimens  were 
taken  by  us.  This  species  is  well  distinguished  from 
Caranx  latus,  with  which  it  has  hitherto  been  confounded, 
since  it  was  originally  described  by  Dr.  Gill.  The  follow- 
ing are  its  characters : 

Head  3^  ;  depth  2^;  dorsal  VIII-i,  19;  anal  II-i, 
15;  eye  3^  in  head;  pectoral  3^  in  length,  equal  to 
head;   ventral  *]%  ;   dorsal  lobe  5^  ;   caudal  3^. 

Dorsal  outline  of  body  evenly  curved  from  snout  to 
caudal  peduncle;  ventral  outline  straight  from  gill  open- 
ings to  anal  spine,  behind  which  it  is  curved  like  the  dor- 
sal portion. 
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ly  difference  between  specimens  from  the  west 
d  specimens  from  Havana. 

r 

lathanodon     speciosus     (Forsk&l).       Mojarra 

ElADA. 

common  in  the  harbor  and  estuary,  being  one  of 
3  valuable  food  fishes,  the  flesh  being  Arm  and 
We  have  compared  specimens  with  others  taken 
[enkins  at  Honolulu  and  find  no  difference.  We 
rrefore,  no  hesitation  in  continuing  to  identify  our 
^ Caranx  -panamensis  Gill)  with  this  common  East 
ish,*  of  which  the  oldest  name  is  speciosus. 
»,  everywhere  deep  golden  yellow,  with  black 
nds. 

;iila  dorsalis  (Gill).     PAmpano. 

X  common    in    the    estuary.      Three    specimens 
y  us,  one  half-grown   and  the   others  adult,  the 
in  form  being  strikingly  marked,  as  will  appear 
i  following  descriptions : 
^or salts  (half  grown)  : 

3|;  depth  i^;  D.  VI-I,  19;  A.  II,  i,  17;  eye 
ad,  the  orbit  3^  ;  snout  2^  ;  pectorals  2)^  in  body, 
than  head ;  ventrals  3 ;  caudal  lobe  equal  to  head ; 
•rith  one  long  filament,  as  long  as  body,  reaching 
)f  caudal;  anal  with  one  filament;  caudal  mod- 
elongate,  the  lobes  equal;  pectoral  very  long, 
reaching  tenth  anal  ray;  ventrals  small,  reach- 
past  vent. 

deep,  compressed,  rather  ovate  than  angular; 
traight  from  the  vertical  truncate  snout  to  nape, 
inded,  then  straight  to  front  of  dorsal.  A  nearly 
line  from  chin  to  front  of  anal.  Eye  rather  small, 
al  deep.  Mouth  large,  the  lower  jaw  included, 
nail,  in  broad  bands  on  jaws,  vomer  and  palatines, 
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Top  of  head,  snout,  lower  jaw,  orbitals,  ma-xillarT,  lower 
two  -  thirds  of  opercle  and  preopercle  naked ;  cheeks 
scaled:  eye  large,  with  membranous  eyelid  to  posterior 
edge  of  pupil  in  specimens  six  or  eight  inches  long,  not 
conspicuous  in  young  examples.  Snout  equal  to  eye.  twice 
width  of  preorbital :  lower  jaw  entering  protile :  maxil- 
lary reaching  to  posterior  edge  of  orbit.  Teeth  strong, 
in  a  single  row:  lower  teeth  close  together,  with  two 
canines  in  front:  upper  teeth  larger,  the  distance  between 
them  irregular,  not  much  enlarged  anteriorly:  vomer, 
palatines  and  tongue  with  exceedingly  small  villiform 
teeth.  Gill-rakers  hardly  half  eye.  4—13,  Breast 
scaled:  curved  part  of  lateral  line,  i '^  10  straight  part: 
scutes  large,  about  30:   scales,  80. 

Color,  3ilver\.  bluish  above  with  golden  reliectioas 
below:  a  dark  band  along  plates  of  lateral  hne:  6aa 
largely  vellow,  dorsal,  anal  and  caudal,  broadly  edged 
with  black:  a  distinct  small  black  spot  at  upper  end  of 
gill-opening:  a  dark  blotch  on  opercle.  and  one  behind 
pectoral. 

Bodv  more  elongate  than  in  Citraa.v  lattis.  the  fin  raj-3 
fewer,  the  eye  larger  and  the  coloration  more  yellow, 
with  more  black  on  the  fins. 

86.     Caranx  latns  Agassiz. 

Occasionallv  taken  in  the  bay  at  Mazatlan.  and  gener- 
ally distributed  throughout  the  waters  of  the  tropical 
Pacitic  and  West  Indies.     We  are   unable  to  distinguish 

the  ■specimens   from    the  west   coa^t  of    Mexico    from    the 
i:c,mmon  West  Indian  t',rm. 

-7.     Caranx  hippos    r-inr.,!-;;-  .     T    <    . 
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to  see  any  difference   between  specimens  from  the  west 
coast  and  specimens  from  Havana. 

88.  Gnathanodon     speciosus     (Forsk&l).       Mojarra 

DORADA. 

Very  common  in  the  harbor  and  estuary,  being  one  of 
the  more  valuable  food  fishes,  the  flesh  being  firm  and 
delicate.  We  have  compared  specimens  with  others  taken 
by  Dr.  Jenkins  at  Honolulu  and  find  no  difference.  We 
have,  therefore,  no  hesitation  in  continuing  to  identify  our 
species  (Caranx  panamcnsis  Gill)  with  this  common  East 
Indian  fish,*  of  which  the  oldest  name  is  speciosus. 

In  life,  everywhere  deep  golden  yellow,  with  black 
cross  bands. 

89.  Citula  dorsalis  (Gill).     PAmpano. 

Rather    common    in    the    estuary.      Three    specimens 
taken  by  us,  one  half-grown   and  the   others  adult,  the 
change  in  form  being  strikingly  marked,  as   will  appear 
from  the  following  descriptions: 
Citula  dorsalis  (half  grown)  : 

Head  3|;  depth  i^^  ;  D.  VI-I,  19;  A.  II,  i,  17;  eye 
4^  inhead,the  orbit  35^  ;  snout  2^  ;  pectorals  2j^  in  body, 
\  longer  than  head ;  ventrals  3 ;  caudal  lobe  equal  to  head ; 
dorsal  w^ith  one  long  filament,  as  long  as  body,  reaching 
middle  of  caudal;  anal  with  one  filament;  caudal  mod- 
erately elongate,  the  lobes  equal;  pectoral  very  long, 
falcate,  reaching  tenth  anal  ray;  ventrals  small,  reach- 
ing just  past  vent. 

Body  deep,  compressed,  rather  ovate  than  angular; 
profile  straight  from  the  vertical  truncate  snout  to  nape, 
then  rounded,  then  straight  to  front  of  dorsal.  A  nearly 
straight  line  from  chin  to  front  of  anal.  Eye  rather  small, 
preorbital  deep.  Mouth  large,  the  lower  jaw  included. 
Teeth  small,  in  broad  bands  on  jaws,  vomer  and  palatines, 
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maxillary  reaching  pupil.  Cheek  entirely  scaly,  some 
scales  on  opercle  above.  Breast  naked,  body  well  seated. 
Body  with  small  scales,  the  nuchal  region  naked,  scarcely 
carinate.     Gill-rakers  rather  long,  2+15. 

Lateral  line  evenly  curved,  the  curve  high,  equal  to 
straight  part.  Scutes  small,  eighteen  with  keels;  the 
total  number  of  scales  on  straight  part  58. 

Steel  blue  above,  silvery  below,  with  golden  reflections 
and  shades;  fins  all  pale,  tinged  with  yellowish,  none  of 
them  dusky;  no  black  on  pectorals.  Axil  jet  black; 
opercle  slightly  dusky,  blackish  within;  a  dark  spot  on 
orbit  above. 

Specimen  described,  ten  inches  long. 
Citula  dorsalis  (adult):  ^| 

Length  24  inches;  head  3J^  ;  depth  2>i  ;  D.  18;  A.  17. < 
About  25  scutes  developed.  Body  moderately  compressed, 
with  angular  outlines.  Profile  of  head  rounded,  of  belly 
somewhat  concave,  forming  an  angle  at  anal  similar  to 
one  at  front  of  dorsal.  Eye  5  in  head.  Maxillary  1%  ; 
lower  jaw  included.  Teeth  in  broad  villiform  bands  on 
both  jaws  and  on  vomer  and  palatines.  Nostrils  large, 
equal,  close  .together.  Gill-rakers  34-141  rather  stout, 
shorter  than  eye.  Dorsal  spines  nearly  obsolete,  three 
of  them  present;  first  dorsal  ray  filamentous,  i-'^!  in  body. 
Long  anal  ray  23^  in  body.  Caudal  keel  considerably 
elevated,  with  a  small  keel  above  and  below  it ;  scutes  not 

r  sharp.     Caudal  lobes  subequal,  about  as  long  as  head. 

Pectoral  falcate,  J  longer  than  head.  Ventral  short,  3^3 
in  head.  Curve  of  lateral  line  low,  1%  times  in  straight 
part,  its  height  %  its  chord.  Maxillary  broad,  with  very 
broad  supplemental  bone,  its  width  J^  eye. 

Color,  silvery,  strongly  tinged  with  golden,  olive  on 
upper  parts,  pearly  reflections  below.  A  large  black  spot 
in  axil,  nearly  as  large  as  eye.     Fins  pale. 
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90.  Alectis  ciliaris  (Bloch).     PAmpano. 

Obtained  by  Dr.  Gilbert^  not  seen  by  us.  We  have 
hitherto  been  unable  to  distinguish  the  specimens  of  this 
species  from  the  two  coasts  of  Mexico.  We  are  further- 
more unable  to  find  any  distinction  between  the  American 
form  called  crinitus^  and  the  East  Indian  species,  Alectis 
ciliaris.  We  do  not  believe  that  any  distinction  exists, 
and  therefore  find  ourselves  compelled  to  believe  that  this 
species,  like  Caranx  hippos  and  Caranx  latuSy  is  almost 
cosmopolitan  in  the  tropical  seas,  ranging  from  the  coast 
of  Arabia  to  the  West  Indies.  None  of  the  three  are 
found  in  the  Mediterranean. 

91.  Hynnis   hopkinsi  Jordan  &  Starks,   n.  sp.      Pam- 
PANG.     Plate  XXXV, 

One  large  specimen  taken  with  the  seine  in  the  harbor 
at  Mazatlan. 

Head  2%\  depth  2|;  D.  VI-i,  i8;  A,  II,  i,  15;  snout 
2^  ;  eye  3I  in  head;  maxillary  2}^  ;  pectoral,  3^  in  body; 
ventral,  2j^  in  head;  dorsal  lobes  2\  in  head;  caudal 
lobes  i|  in  head;   anal  lobe,  2]^  ;  preorbital,  4^^  in  head. 

Body  oblong,  compressed,  elevated,  with  angular  out- 
lines, ventrals  outline  sharp.  Top  of  head  sharply  cari- 
nate;  profile  nearly  straight  from  snout  to  nape,  there 
boldly  convex,  then  nearly  straight  to  elevated  front  of 
soft  dorsal ;  a  concavity  in  profile  before  soft  dorsal  and 
before  anal.  Mouth  oblique,  rather  large,  the  jaws 
equal.  Broad  bands  of  small  sharp  teeth  on  jaws,  vomer 
and  palatines.  Eye  v^ery  large.  Dorsal  and  anal  lobes 
low.  Lateral  line  with  a  long  arch,  as  long  as  straight 
part,  which  has  about  twelve  elevated  scutes  and  thirty- 
seven  scales  in  all  from  end  of  curve;  curved  part  of  lat- 
eral line  undulating  behind.  Gill-rakers  short  rather  few, 
twelve  in  all,  those  above  angle  obsolete.     Body  minutely 
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scaiy.  Belly  and  lower  parts  largely  naked,  a  large  patch 
of  scales  on  cheeks:   head  otherwise  naked. 

Bright  blue  above,  with  bright  reflections,  sides  bright 
silvery;  no  golden:  a  narrow  brownish  streak  not  quite 
so  wide  as  pupil  from  upper  part  of  gill  opening  to  middle 
of  base  of  soft  dorsal.  Pectoral  tipped  with  black;  axil 
of  pectoral  dusky.  Upper  fins  rather  dusky,  lower  white. 
Dusky  on  opercle  inside  and  out  but  without  definite 
spot. 

More  elongate  than  Cituhi  dorsalU,  the  anterior  profile 
more  convex,  the  base  of  dorsal  and  anal  more  elevated, 
the  caudal  scutes  stronger  and  fewer,  the  ventrals  longer 
though  the  specimen  is  larger.  Gill-rakers  fewer.  Pec- 
toral long  and  falcate,  reaching  seventh  anal  ray.  Ven- 
trals not  short,  reaching  vent.     Caudal  moderate. 

One  specimen  obtained,  twenty-six  inches  long,  No. 
1563,  L.  S.  Jr.  Univ.  Mus. 

We  take  great  pleasure  in  naming  this  interesting  fish 
for  Mr.  Timothy  Hopkins,  in  recognition  of  his  great  in- 
terest in  scientific  research. 

We  provisionally  admit  Citula  and  Hynnh  as  genera 
distinct  from  Alectis.  No  structural  characters  of  im- 
portance distinguish  this  group,  and  all  these  genera  are 
merely  form  variations  from  Canin.v. 

92.  Vomer  setipinnis  (Mitchill). 

Recorded  by  Dr.  Gilbert  as  common  at  Mazatlan  and 
Panama;  no  specimens,  however,  were  seen  by  us.  It 
is  not  unlikely  that  this  species  disappears  from  the  coast 
with  the  end  of  the  rainy  season. 

93.  Selene  oerstedi  Lutken. 

Recorded  by  Dr.  Gilbert  as  frequently  found  both  at 
Mazatlan  and  Panama.  One  specimen,  sixteen  inches 
long,  taken  by  Ygnacio  Moreno  and  sent  to  us. 


1^ 
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Head  3;  depth  2;  dorsal  V-i,  15;  anal  (II)  I-14; 
eye  4  in  head;  snout  i^;  maxillary  2 5^ ;  ventral  3^; 
caudal  lobes  equal  to  head;  pectoral  one-eighth  longer 
than  head. 

Body  compressed  and  elevated;  profile  oblique,  con- 
cave over  snout  then  straight  to  occiput,  which  is  well 
rounded;  line  of  back  straight  to  soft  dorsal,  then  lightly 
curved  to  caudal  peduncle ;  ventral  outline  rounded  on 
breast  to  ventrals,  then  straight  to  anal,  forming  an  angle 
at  first  ray,  then  straight  to  caudal  peduncle.  Mouth 
projecting,  with  minute  teeth  on  jaws,  vomer,  palatines, 
and  tongue;  gill -rakers  thick  and  blunt,  many  of  them 
knobbed  at  tip — in  old  examples  at  least,  one  above  angle 
with  3  or  4  rudimentary  ones,  and  13  below.  A  large 
bony  knob  at  occiput,  conspicuous  in  adult,  the  thickened 
supraoccipital  crest. 

Pectoral  falcate,  reaching  to  tenth  anal  ray;  dorsal  and 
anal  lobes  filamentous,  reaching  past  tips  of  caudal  lobes; 
lateral  line  strongly  arched;  curve  equal  to  straight  part. 
Color  silvery,  with  bluish  reflections  above,  dorsal  and 
caudal  dark,  pectoral,  ventral  and  anal  white;  axil  dusky. 

94.  Selene  vomer  (Linnaeus). 

One  large  specimen  obtained  by  us.  Recorded  by  Dr. 
Gilbert  as  common  at  Mazatlan  and  Panama.  It  perhaps 
disappears  with  the  end  of  the  autumn,  going  farther 
south. 

95.  Trachinotus  paloma  Jordan  &  Starks,  n.  sp.     Pa- 

LOMA. 

A  few  small  specimens  taken  in  the  surf  at  Puerto 
Viejo,  just  north  of  Mazatlan;  other  specimens  were 
taken  by  Mr.  Xantus  on  Cape  San  Lucas,  and  still  others 
were  obtained  by  Dr.  Gilbert  in  San  Juan  Lagoon.  The 
species  is  apparently  not  common,  and  it  is  not  known  to 
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the  fishermen.  On  the  Atlantic  coast,  the  ver^-  closehr 
relied  Parapano.  Trackinotus  carolinus,  is  one  oi  the  most 
valued  food  fishes.  We  are  unable  to  see  any  difference 
of  any  importaoce  between  the  present  species  and  th« 
Pampano  of  the  gulf  other  than  the  fact  that  in  the  Sina* 
loan  form  the  head  seems  to  be  larger  and  longer.  On 
this  difference  we  have  ventured  to  give  a  new  specific 
name  to  our  specimens  from  Mazatlan.  We  shall  not, 
howe%'er,  be  surprised  if  the  species  proves  inseparable 
from  Trackinotus  carolinus. 

Allied  to  Trackinotus  carolinus,  but  with  the  head 
larger. 

Head  3,  depth  2%:  D.  VI-I.  24.  A.  11.  i.  23:  eye 
3^  in  head;  snout  3^  :  maxillary-  2}-i  :  dorsal  lobe  i^  ; 
caudal  i^'j. 

Body  rather  elongate,  the  back  moderately  and  regu- 
larly arched;  snout  bluntish.  Mouth  large,  horizontal, 
the  lower  jaw  included,  maxillary*  reaching  past  pupil. 
Lateral  line  little  arched,  its  cun'e  i}t,  in  straight  part. 
Teeth  well  developed.     Caudal  not  widely  forked. 

Silverj-  without  spot  or  band:  anal  creamy  orange,  its" 
tip  whitish.  Other  fins  pale,  except  dorsal  lobe  which  is 
dusky.     Axil  silverj'. 

A  few  specimens  taken  in  the  surf,  the  largest  2% 
inches  long.  Type  No.  2690  L.  S.  Jr.  Univ.  Mus. 
Other  specimens  taken  by  the  Albatross  in  San  Juan  La- 
goon examined:    some  of  these  are  five  inches  in  length. 

96.  Trachinotas  rhodopas  Gill.  ( Trachynotus  fasciatus 
Gill:  Trachxiioliis  iiasiitiis  Gili.) 
Ven,-  cfimmon  on  sandy  shores  about  Mazatlan.  reach- 
ing the  length  of  aboul  a  toot:  not  much  valued  as  food. 
Readily  di>tinc;ui5hc(i  at  all  a;,'es  by  the  reddish  color  of 
the  lobes  of  the  dorsal,  anal  and  caudal.  These  lobes 
become  considerably  elevated  with   a^e.  but  at  all  times 
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they  are  marked  by  shades  of  brownish  red  or  maroon 
color.  There  seems  to  be  little  doubt  that  the  Trachyno- 
tus  rhodopus  Gill  is  the  young  of  the  species  which  he 
called  at  the  same  time  Trachynotus  fasciatus.  The  very 
young  specimens  to  which  Gill  gave  the  name  Trachy- 
notus  nasutus  were  probably  also  the  young  of  the  same 
species,  but  it  may  be  that  they  were  the  young  of  Trachi^ 
notus  kennedyi.  Dr.  Jordan's  identification  of  the  great 
Pampano  of  the  Florida  Keys  with  Gill's  Trachynotus 
rhodopus  is  doubtless  incorrect.  There  is  at  present  no 
evidence  that  any  species  of  Trachinotus  is  common  to 
both  coasts  of  Mexico. 

Young  specimens,  2^  inches  long.  Blue  above,  white 
below,  no  bars.  Dorsal  and  caudal  lobes  black,  with 
strong  orange  shade.  Lobes  of  caudal  orange  brown, 
verging  on  black.     Pectoral  and  ventral  white. 

Specimens  6  or  7  inches  long,  have  from  3  to  5  narrow 
dark  cross-bars,  not  quite  so  wide  as  pupil,  running  from 
a  point  on  a  level  with  pectoral  fin  to  within  a  short  dis- 
tance of  the  dorsal  line  of  the  back,  but  never  quite  to 
it;  these  bars  vary  in  number  and  position;  posterior 
face  of  pectoral  fin  dusky.  Otherwise  colored  as  the 
younger  ones. 

97.     Trachinotus  culveri  Jordan  &  Starks  n.  sp.    Palo- 
META.     Plate  xxxvi. 

Five  specimens,  each  7  inches  long,  obtained  in  the 
market  at  Mazatlan;  no  others  seen.  This  species  is  re- 
lated to  Trachinotus  falcatus  of  the  Atlantic,  but  its  fins 
are  lower  and  different  in  coloration.  It  is  also  allied  to 
Trachinotus  kennedyi,  but  the  body  is  much  deeper  and 
there  is  no  black  axillary  spot.  It  does  not  seem  possible 
that  with  age  culveri  should  become  transformed  into 
kennedyi. 

Head  3I;   depth  1%',  D.  VI-i,  17;   A.  II-i,  17;  max- 
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illan'  3  ia  head:  eye  3-j  :  snout  4';  :  dorsal  lobe  i^V  ii 
head:  pectoral  I'j  in  head:  caudal  J  longer  than  head. 

Body  %-erT  deep,  compressed,  the  back  much  elevated. 
Snout  very  blunt  and  convex,  the  rest  ot  prodle  stra^^t 
and  steep:  base  of  dorsal  and  anal  veni-  oblique.  Dorsal 
and  anal  lobes  rather  low.  Caudal  long.  Lateral  Une 
little  ele\-~ated  in  front,  the  cur\-e  i  '^  in  straight  part. 
Gill-rakers  very  short,  about  5—9.  Teeth  persistent,  in 
specimens  7  inches  long. 

Bluish  gray,  silvery  below,  tinged  with  yellow,  every- 
where much  soiled  with  blackish  spots,  no  distinct  mark- 
ings anv'u-here,  the  a.til  only  slighdv  dusky :  tins  all  dusky 
except  middle  of  caudal  and  lobe  of  anal,  and  the  ventrals 
which  are  whitish. 

T>-pes.  No.  2691.  L.  S.  Jr.  Univ.  Mus. 

98.     Trachisotos  kennedyi    Steindachner.      Palometa. 

Two  large  specimens  obtained  in  the  surf-  This  spe- 
cies was  originally  described  by  Steindachner  from  Mag- 
dalena  Bay,  and  has  been  recorded  by  Dr.  Gilbert  from 
Mazatlan  and  from  Panama. 

Head3-3;  depth  at  vent  2';:  at  anal  ^i'^:  D.  VI— i. 
19:  .\.  11,  I.  16.  Cur\e  of  lateral  Une  1}  in  straight 
part.  Eye  5  in  head:  maxillary  --3:  dorsal  lobe  i^: 
caudal  '4  longer  than  head:  pectoral  i '+  in  head:  snout 
3; :   least  depth  of  caudal  peduncle  3  '^  in  head. 

Body  oblong,  compressed,  and  elevated  at  bases  of 
dorsal  and  anal.  Anterior  profile  of  head  an  even  curve. 
the  snout  blunt  and  convex  :  line  straiu'ht  Irom  nape  to 
lior.ial.       Mouth     m'lderate.     very     oblique.     si:binferior. 
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Gray  above,  with  deep  green  reflections,  lower  half 
silvery,  with  strong  golden  tinge.  Axil  jet  black,  the 
color  covering  base  of  fin  and  extending  behind  for  a 
distance  nearly  equal  to  eye,  so  that  the  fin  does  not  cover 
it ;  upper  fins  dusky,  the  caudal  edged  with  paler,  anal 
dusky  with  golden  tinge,  ventrals  purplish  white.  Pec 
torals  dusky ;  maxillary  with  a  black  streak. 

99.  Seriola  mazatlana  Steindachner. 

Originally  described  from  Mazatlan  by  Steindachner, 
but  not  seen  by  Dr.  Gilbert  or  by  us;  probably  a  migra- 
tory species. 

Family  NEMATISTIID^. 

100.  Nematistius  pectoralis  Gill.     Papagallo. 

Very  common  in  all  the  waters  about  Mazatlan ;  speci- 
mens reaching  the  length  of  about  three  or  four  feet  found 
about  the  islands  of  Venados,  Isla  Blanca  and  Creston. 

Color  silvery,  iridescent  bluish  above,  with  black  bands ; 
the  first  across  tip  of  snout ;  the  second  across  interorbital, 
involving  the  top  of  membranous  eyelid;  the  third  from 
nape  across  opercle ;  the  fourth  including  the  first  dorsal 
spine  and  running  obliquely  down  on  the  belly,  where  it 
fades  out  at  about  the  tip  of  the  pectoral  fin;  the  fifth 
running  from  middle  of  first  dorsal  obliquely  to  lateral 
line,  then  backwards  along  lateral  line  to  upper  lobe  of 
caudal,  including  the  whole  upper  half  of  caudal  peduncle ; 
a  sixth  indistinct  band,  following  the  line  of  the  back  for 
a  short  distance,  under  the  soft  dorsal;  upper  part  of 
maxillary  dusky;  long  spines  of  dorsal  with  alternate 
bands  of  yellow  and  black,  and  much  slaty-bluish  at  base ; 
soft  dorsal  and  caudal  uniform  dusky;  pectoral  with  a 
black  spot  on  lower  rays,  not  involving  the  axil;  ventrals 
white;   anal  slightly  dusky. 

Described  from  a  specimen  sixteen  inches  long. 

30  8KB.,  Vol.  V.  (  29  )  August  16,  1896. 
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The  two  anal  spines  united  with  rest  of  the  fin.  No  free 
anal  spines.  Ventral  ray  really  I,  5,  the  inner  ray  verj* 
wide,  made  up  of  four  branches  so  that  the  rays  seem 
more  numerous;  ventral  spine  obscure.  Anal  fin  short. 
Pectoral  fin  falcate.  Both  dorsal  and  ventral  with  sheath. 
Soft  dorsal  and  anal  low,  the  last  ray  slightly  lengthened. 

Dr.  Gill  is  probably  right  in  regarding  JV^cmaiistius  as 
type  of  a  family  distinct  from  the  Carangida. 

Family  STROMATEID^. 
loi.     Rhombus  medius  (Peters). 

Originally  described  by  Dr.  Peters  from  Mazatlan;  not 
seen  by  Dr.  Gilbert  or  by  us.  Only  the  original  type  in 
the  museum  at  Berlin  seems  to  be  yet  definitely  known. 

Family  CHEILODIPTERID.*:. 

102.  Apogon  dovii  Gunther. 

This  species  was  found  bj'  Dr.  Gilbert  at  Mazatlan,  but 
was  not  seen  by  us. 

103.  Apogon  retrosella  Gill.    Cakdenal.    Plate  xxxvii. 
Two  specimens  of  this  most  beautiful   little  fish  were 

obtained  by  us  with  dynamite  off  the  Isla  Blanca  and 
Creston  Islands.  Only  the  very  young,  found  by  Mr.  John 
Xantus,  at  Cape  San  Lucas  have  been  hitherto  known. 

Head  ^\■.  depth  ^%  -.  scales  3-26-9;  dorsal  VI-i,  lO; 
anal  11.  9;  e)'e  2j4  in  head;  maxillary  15^;  snout  4^  ; 
interorbital  4:  fiist  dorsal  2 '.4  :  second  dorsal  ij;  caudal 
iV:   pectoral  ij4-   ventral  i?. 

Hody  rather  plump,  not  much  compressed,  the  profile 
rising  steeply  ironi  snout  to  lirst  dorsiil.  Caudal  peduncle 
lonj^  and  slronj,':  eve  vtTv  hirj,'^:  mouth  large,  oblique, 
the  maxillary  opposite  poslerior  margin  of  pupil.  Teeth 
small,  the  outer  scarcelv  enlarged.  I'remaxillary  pro- 
tractile:   IK.  suppiementai  maxillary. 
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Bright  scarlet  much  dotted  with  black,  cheek  with 
many  dark  points,  a  diffuse  dark  blotch  on  opercle;  a 
diffuse  black  blotch  at  base  of  caudal.  First  dorsal  with 
triangular  red  area  in  front.  Second  dorsal  red  at  base, 
the  anterior  half  jet  black  above  the  red,  the  posterior 
half  translucent.  From  black  anterior  rays,  a  rather  faint 
black  saddle  falls  to  middle  of  side.  Caudal  red  at  base, 
upper  and  lower  lobes  black,  the  middle  pale.  Anal  red 
at  base,  the  anterior  rays  black,  the  posterior  pale.  Pec- 
toral white,  the  base  deep  scarlet.  Ventral  white,  red  at 
base,  blackish  at  tip.  Opercle  reddish  within,  with  some 
dusky.  Preopercle  minutely  serrulate  on  its  vertical 
margin  only,  these  serrulations  soft  and  easily  rubbed 
off. 

A  younger  specimen  was,  in  life,  scarlet,  deeper  below 
and  on  tail,  fading  on  fins;  second  dorsal,  anal,  and  caudal 
tipped  with  blackish.  An  oblong  inky  spot  at  middle  of 
base  of  caudal.  An  inky  bar  below  soft  dorsal  extend- 
ing to  level  of  pectoral  and  spreading  on  base  of  soft 
dorsal.  A  black  bar  from  snout  through  eye  to  gill  open- 
ing, broader  and  clearer  behind,  overlaid  by  reddish,  a 
fainter  dusky  band  below  parallel  with  it. 

Family  SERRANID^. 

104.  Alphestes  multiguttatus  (Giinther). 

This  species  is  found  in  rocky  places  along  the  coast, 
having  been  taken  by  Gilbert  at  Mazatlan  and  Panama. 
But  one  small  specimen  was  obtained  by  us. 

105.  Epinephelus    labriformis    (Jenyns).       Cabrii.la 

PiNTA. 

This  species  is  generally  common  about  the  islands  on 
the  coast  of  Mexico  all  the  way  from  Cape  San  Lucas  to 
the  Galapagos  Islands.  Only  young  specimens  were  seen 
by  us. 
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Inside  of  mouth  salmon  yellow;  pectoral  with  salmon 
color,  its  edge  pale;  caudal  with  a  maroon  band  above 
,nd  below;  dorsal  edged  with  blackish  red,  spots  on  belly 
nearly  white;   dorsal  with  white  on  membranes. 


I    " 

■  jo6.     Epinephelus  analogus  Gill. 

^^^^^  This  species  is  also  common  in  rocky  places  along  the 

^^^^^L  coast  from  Mazatlan  to  Panama.     Several  specimens  were 

^^^^H  obtained  by  us. 

^^^^^       107.     Promicrops  guttatus   (Linnaeus).     Mero. 
H  Rather  common  about  the  ishinds  and  in   deep  water, 

H  reaching  an  enormous  size,  greater  than  that  of  any  other 

H  bony  fish  found  in  the  region.     The   largest  seen  by  us 

H  weighed  some  seventy  pounds,  but  it  is  said  to  attain  the 

^  •  weight  at  times  of  500  or  600  pounds.     Only  one  speci- 

men was  obtained  in  a  condition  for  preservation.  This 
was  a  small  one  20  inches  long.  The  species  was  found 
by  Dr,  Gilbert  at  Mazatlan.  Panama  and  Punta  Arenas; 
the  type  of  guinguefascialHS  were  obtained  by  Dr.  Bo- 
court  at  Tauesco. 

This  species  seems  to  agree  fully  with  the  account  of 
Promicrops  guttatus,  given  by  Gilbert  &  Swain,  in  1884. 
There  is  not  much  doubt  of  the  identity  of  the  Pacific 
Coast  Promicrops  quinqnefasciatus  with  Promicrops  gitl- 
iatus  of  the  Atlantic. 

r  108.     Dermatolepis  punctatus  Gill. 

r  This  species  seems  to  be  rare  along  the  coast.   The  type 

was  found  by  Mr.  Xantus  at  Cape  San  Lucas,  another 
specimen  was  brought  by  Lieut.  Nichols  from  Socorro 
Island,  and  a  third  was  found  by  Dr.  Gilbert  about  the 
islands  near  Mazatlan.  It  was  found  in  abundance  by 
Dr.  Gilbert  about  the  Revillagigedos. 


^ 


FISHES    OF    SINALOA.  445 

109.     Mycteroperca  boulengeri  Jordan  &  Starks,  n.  sp. 
Cabrilla   Raizer.     **  Mangrove   Grouper." 
Plate  xxxviii. 

This  species  is  found  with  Mycteroperca  jordani  Jen- 
kins &  Evermann  in  about  equal  abundance.  It  reaches  a 
much  smaller  size  than  any  other  species  of  Mycteroperca, 
It  is  in  many  ways  an  aberrant  form,  showing  affinities 
with  Epinephelus.  The  anal  fin  is  short,  as  in  Epine- 
phelusy  while  the  general  appearance  and  coloration  is 
that  of  Mycteroperca,  The  structure  of  the  skull  shows 
that  its  affinities  are  with  the  latter. 

Head  2|  in  length;  depth  2|.  Dorsal  XI- 14  or  15; 
anal  III-9  or  10;  scales  about  90,  20  above  and  42  below; 
snout  3 j4  in  head;  maxillary  2|;  eye  5^;  pectoral  i^; 
ventral  i|;  longest  anal  ray  i^  ;  caudal  i^;  longest  dor- 
sal spine  2j^  ;  gill-rakers  short,  about  6-I-17,  the  longest 
about  I  eye;  longest  dorsal  ray  2  in  head;  length  10 
inches. 

Body  short  and  deep,  compressed.  Head  moderate, 
compressed,  its  profile  not  steep,  nearly  straight,  a  de- 
pression before  eye.  Upper  canines  moderate,  the  lower 
quite  small.  Nostrils  small,  well  separated,  the  anterior 
slightly  larger.  Lower  jaw  very  strongly  projecting. 
Maxillary  reaching  opposite  posterior  edge  of  pupil.  Pre- 
opercle  slighily  notched,  the  angle  slightly  salient,  with 
enlarged  teeth.  Dorsal  not  deeply  notched,  the  fourth 
spine  not  much  elevated.  Second  dorsal  high,  not  long, 
its  angle  not  rounded.  Caudal  scarcely  lunate,  the  upper 
lobe  long,  the  lower  truncate.  Anal  very  high,  strongly 
elevated;  its  posterior  border  incised,  the  anterior  rounded. 
Pectoral  and  ventral  moderate.  Scales  smoothish,  not  very 
small. 

Color  olive  gray,  covered  everywhere  with  oblong  ir- 
regular markings  of  black,  between   which   the  ground 
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color  forms  rivulations.  Gray  lines  radiating  from  the 
eye.  A  black  blotch  below  maxillary.  Pectoral  olive 
yellow.  Other  fins  blackish,  clouded  with  pale.  First 
dorsal  with  faint  small  black  spots. 

The  supraoccipital  and  temporal  crests  are  high,  the 
supraoccipital  crest  extending  to  the  posterior  margin  of 
orbit;  the  temporal  crests  are  parallel  to  each  other,  and 
extending  to  pupil;   interorbital  space  concave. 

Several  specimens,  the  largest  (No.  1621,  L.  S.  Jr. 
Univ.  Mus.)  one  foot  in  length,  taken  in  the  Astillero 
at  Mazatlan. 

We  take  pleasure  in  naming  this  interesting  species  for 
Dr.  George  Albert  Boulenger  of  the  British  Museum,  in 
recognition  of  his  excellent  work  on  the  SerranidtB,  in 
the  first  volume  of  his  Catalogue  of  the  Fishes  of  the 
British  Museum,  the  proof  sheets  of  which  have  been 
kindly  placed  in  our  hands. 

no.     Mycteroperca rosacea  (Streets).     Cabrilla  Cala- 

MARIA. 

Occasionally  taken  at  Mazatlan  in  rather  deep  water. 
Three  specimens  only  of  this  species  have  been  preserved ; 
one  of  them  from  Mazatlan,  collected  by  Gilbert;  one, 
the  orifrinal  type,  obtained  by  Dr.  Streets  at  some  point 
further  northward  in  the  Gulf  of  California,  and  the  third 
sent  to  us  by  Sefior  Ygnacio  Moreno  after  our  return 
from  Mazatlan,  In  all  of  these  the  life  color  seems  to 
be  bright  oranfje. 

III.     Mycteroperca  venadorum  Jordan  &  Starks,  n.  sp. 
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told  by  Dr.  George  W.  Rogers  and  others  that  specimens 
weighing  156  pounds  are  not  uncommon.  The  specimen 
from  which  the  species  is  described  was  taken  by  the  ex- 
plosion of  dynamite  outside  in  the  deep  water  not  far  from 
the  island  called  Isla  Blanca. 

Head  3I  in  length;  depth  2%'  Scales,  small,  smooth- 
ish,  about  130.  Dorsal  XI,  16;  anal  III,  11.  Snout  3  in 
head;  maxillary  2;  eye  8.  Gill-rakers  3+8;  pectorals 
ly*^;  4th  dorsal  spine  3I ;  longest  dorsal  rays  3;  longest 
anal  ray  2^;   caudal  lobe  i3^  ;   ventrals  2]^. 

Body  robust,  not  strongly  compressed,  the  head  large. 
Lower  jaw  much  projecting.  Posterior  nostril  three  times 
diameter  of  anterior.  Preopercle  scarcely  notched,  its 
angle  scarcely  salient,  its  teeth  a  little  enlarged^  Gill- 
rakers  short,  thick,  few  in  number.  Dorsal  deep  notched, 
2d  spine  a  little  lower  than  the  4th.  Soft  dorsal  high, 
slightly  angulated.  Anal  very  high,  with  exserted  rays. 
Caudal  well  forked,  lobes  unequal. 

Color  olive  brown,  almost  uniform;  no  spots  or  bands. 
Dorsal,  anal  and  caudal  with  broad  black  margin  nar- 
rowly edged  with  whitish.  Pectoral  and  ventral  darker 
behind.     Pectoral  with  pale  edge. 

The  type,  a  specimen  weighing  in  life  seventy-five  lbs., 
has  been  sent  as  a  skin  to  the  British  Museum.  Its  length 
was  40  inches  to  base  of  caudal  fin. 

112.     Mycteroperca   pardalis   Gilbert.      Cabrilla  Pin- 

TITA. 

This  species  is  said  to  be  rather  common  at  the  Venados 
and  other  islands  in  the  neighborhood  of  Mazatlan.  A 
single  specimen  was  obtained  by  us;  a  head  was  also 
found  in  the  market.  Dr.  Gilbert  tells  us  that  he  has 
seen  salted  specimens  apparently  of  this  species  preserved 
by  the  fishermen  at  Guaymas,  together  with  specimens  of 
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a  very  large  species,  probably  our  MycUroperca  vtnacio~ 
rum. 

Head  3  in  length;  depth  3 jV;  dorsal  XI,  16;  anal  H  J 
II.  Scales  100,  small,  smooth,  imbedded,  difficult  to  count, 
Ej'e  6j^  in  head;  maxillary  2j^  ;  pectoral  ij^  ;  longe&tarial 
rayi-)^;  longest  dorsal  2;  longest  dorsal  spine  3J^,  Caxa- 
dal  upper  lobe  ij-^  :   ventrals  2. 

Body  deep,  robust;  anterior  profile  rather  steep  an^ 
straight ;  lower  jaw  moderately  projecting.  Small  canines 
in  both  jaws;  preopercle  with  notch  and  a  salient  angl^. 
Gill-rakers  about  15  +  25.  rather  stout,  the  longest  abo»ji 
1%  in  head;  snout  3^^.  Posterior  nostril  oblong,  4tiines 
as  long  as  anterior.  Dorsal  spines  low,  the  third  and 
fourth  but  little  longer  than  the  last.  Dorsal  fin  pointed 
behind;  analvery  high,  triangular  inform;  anterior  margin 
convex,  posterior  concave.  Sixth  soft  ray  very  high, 
reaching  far  beyond  tip  of  last,  which  is  short:  spines 
graduated.  Caudal  fin  broad,  on  a  broad  peduncle,  un- 
equally lunate;  upper  lobe  longer  and  broader  than  lower. 
Pectorals  rounded. 

Color  olive  gray,  paler  below,  clouded  with  dark  above- 
Everywhere  covered  with  small   roundish  dark  olive  or" 
bronzed  spots  so  thick  as  to  obscure  the  ground  color;, 
very  close  set  on  head  and  back,  small  and  disdnci,  not 
larger  than  anterior  nostril,  growing  larger  and  less  thick- 
set below;   posteriorly  still  larger,  often  half  diameter  of 
pupil,  and  tending   to   run    together    forming   elongated 
blotches  and  vermiculations.   Dorsal  similarly  spotted  with 
spots  which  grow  faint  on  soft  rays;   pectoral,  anal  and 
caudal  like  soft  dorsal.  All  soft  fins  growing  dusky  toward 
margin.    Soft  dorsal,  anal  and  caudal  very  narrowly  ed^d 
with  pale.     Pectoral  with   broader  pale  margin;  ventral 
like  pectoral,  pale  edge  narrower.    When  seen  from  back 
an  appearance  of  about  10  very  faint  dusky  cross-shades, 
probably  very  conspicuous  in  youn] 
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113.     Mycteroperca    jordani    (Jenkins    &    Evermann).' 
Cabrilla  de  Astillero. 

Common  in  the  Astillero  at  Mazatlan,  reaching  a  much 
smaller  size  than  any  of  the  three  preceding,  the  largest 
among  them  not  being  more  than  two  pounds  in  weight. 
It  is  not  found  about  the  rocks,  but  lives  in  abundance  in 
the  branches  of  the  Astillero  on  the  muddy  bottoms  below 
a  growth  of  the  mangrove  bushes. 

Head  2^,  depth  3|.  D.  XI,  15.  A.  Ill,  10.  Scales 
23-125-43.  Gill-rakers  3-I-10,  short,  barely  longer  than 
pupil.  Eye  6^  in  head;  snout  3^;  maxillary  2^.  P. 
i|.     V.  2.      4th  D.  spine  3.      Longest  soft  ray  2^.     A. 

2i.   c.  13/4:. 

Body  moderately  elongate,  compressed;  profile  anteri- 
orly a  little  convex,  depressed  before  eye.  Mouth  mod- 
erate, the  lower  jaw  longer.  Nostrils  well  separated,  sub- 
equal.  Preopercle  scarcely  notched,  the  teeth  at  angle 
scarcely  enlarged.  First  dorsal  low,  scarcely  notched, 
the  fourth  spine  not  elongate.  Soft  dorsal  low  and 
rounded.  Caudal  truncate  or  v^ery  slightly  rounded. 
Anal  high  but  not  rounded,  its  posterior  border  not  in- 
cised.    Pectorals  and  ventrals  moderate. 

Color  olive  gray,  with  very  obscure  marks  of  darker 
oliv^e  in  the  form  of  diffuse  dark  clouds ;  lower  parts  pale 
olive.  Pectorals  yellowish  green;  other  fins  blackish, 
the  soft  dorsal  and  caudal  narrowly  edged  with  whitish. 
Sides  of  head  with  wavy  blackish  streaks ;  a  black  mus- 
tache behind  maxillary;  lower  side  of  head  clouded,  lower 
lip  greenish. 

Several  specimens,  each  about  a  foot  long. 

An  adult  specimen  of  the  same  species  shows  the  fol- 
lowing characters: 

Head  2^  in  length;  depth  33/4.  Dorsal  XI,  17;  anal 
III,  II.      Scales   120.      Snout  ;^y^   in  head;    maxillary  2; 
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eye  T/i  ;  pectoral  1)4';  ventral  3i;  anal  ray  2J;  Cciudal 
I  J.  Longest  dorsal  spine  2j;  longest  dorsal  ray  3  J. 
Gili-rakers  short  34  8,  not  longer  than  pupil. 

Body  robust,  rather  elongate.  Mead  large,  low.  its 
profile  not  steep,  a  depression  before  eye.  Canines  in 
both  jaws,  rather  strong.  Nostrils  well  separated,  the 
posterior  scarcely  longer  than  anterior.  Lower  jaw 
strongly  projecting.  Preopercie  slighth'  notched,  the 
angle  little  salient.  Dorsal  rather  deeply  notched,  the 
fourth  spine  not  especially  elevated.  Second  dorsal  high 
and  long,  with  rounded  angles.  Caudal  slightly  lunate. 
Anal  high,  but  not  falcate,  its  middle  rays  much  elevated 
but  not  exserted;   both  outlines  nearly  straight. 

Color  olive  almost  black  above,  with  four  series  of  ob- 
long blackish,  cloud-like  blotches  along  sides;  these 
irregular  in  size,  the  largest  twice  length  of  eye.  Fins 
all  dark,  clouded  with  darker.  A  little  dark  red  on  pec- 
toral and  on  the  lower  edge  of  anal  and  caudal.  Pale 
edge  on. dorsal,  anal,  and  caudal  very  slight:  none  on 
pectoral.  Cheeks  and  opercles  clouded,  the  cheeks 
faintly  reticulate,  the  lower  parts  grayish,  faintly  mottli 
Inside  of  mouth  pale. 

114.     Mycteroperca  xenarcha  Jordan, 

One    specimen,    22    inches    long,    from    the 
Islands. 

Head  2^3:  depth  3.  Dorsal  XL  i6-  Anal  III,  n- 
Scales  25-110  to  115-50. 

Body  rather  deep  and  compressed:  head  compressed, 
with  rather  short,  sharp  snout,  which  is  4  in  head:  profile 
steep  and  nearly  straight.  Mouth  large,  the  maxillary 
reaching  scarcely  beyond  eye.  2  in  head.  Lower  canines 
small:  upper  canines  (two  in  number)  strong,  scarcely 
directed    forward.      Eve    small,   7   in    head.      Preorbital 


iottIe4^^_ 

enados 


FISHES    OF    SINALOA.  45 1 

narrow,  ^  width  of  eye.  Interorbital  area  convex,  its 
width  4J^  in  head.  Nostrils  small,  the  posterior  scarcely 
the  larger,  separated  from  the  anterior  by  one  diameter. 
Angle  of  preopercle  scarcely  salient,  but  provided  with 
coarser  teeth;  a  small  sharp  notch  above  it.  Opercular 
spine  flat  and  divided  into  about  six  teeth  at  the  end. 
Gill-rakers  moderate  9-I-18.  Scales  moderate,  scarcely 
ctenoid.  Dorsal  spines  low,  the  outline  of  the  spinous 
dorsal  gently  convex,  the  fourth  spine  longest,  3  in  head. 
Soft  dorsal  high,  its  outline  angular,  the  tenth  ray  pro- 
duced, i|  in  head.  Anal  fin  formed  as  in  Mycteroperca 
falcata^  its  seventh  ray  produced  and  falcate,  i^  in  head, 
its  posterior  outline  concave.  Caudal  subtruncate,  the 
outer  rays  slightly  produced.     Pectoral  i)^  in  head. 

Color  plain  dark  olivaceous,  the  edges  of  the  fins 
scarcely  darker ;  no  evident  markings  on  body. 

115.  Paralabrax    maculatofasciatus     (Steindachner). 
Cabrilla  Pinta. 

Rather  common  at  Mazatlan.  This  is  one  of  the  very 
few  northern  species  which  extends  its  range  thus  far  to 
the  southward.  It  is  found  in  some  abundance  about  San 
Diego,  and  its  center  of  distribution  is  probably  between 
Mazatlan  and  San  Diego,  these  two  places  being  the  lim- 
its of  its  range,  so  far  as  now  known. 

116.  Diplectrum  radiale  (Quoy  &  Gaimard). 

This  small  species  is  about  a  foot  in  length  and  is  gen- 
erally common  on  the  Coast.  It  is  apparently  not  very 
abundant  at  Mazatlan,  the  few  specimens  seen  by  us  be- 
ing all  taken  in  the  Astillero. 

Much  cherry  red  on  head  and  fins  in  life,  sides  salmon 
color,  streaks  on  head  greenish. 


45^ 


.IFORNIA    ACADEMY    OF    SCIENCES. 


117.  Prionodes  fasciatus  Jenyns. 
Generally    common    in    rocky   islands    on    the   CoBSl 

Obtained  by  Gilbert  trom  the  islands  about  MazatlatjJ 
whence  it  was  described  as  Scrranns  caloftcryx,  NoQ 
taken  by  us. 

Serranus  builcri.  lately  described  by  Dr.  Boulengeri 
from  Las  Penas,  Jalisco,  seems  to  be  identical  with  Pri^ 
anodes  fasciatus. 

118.  Rjrpticus  xanti  Gill.     JaSon. 
This  species  was  found  by  Gilbert  in  some  abundance^ 

at  Mazatlan.     It  was  not  seen  by  us. 

Family  CENTROPOMID^. 

119.  Centropomus  viridis  Lockington.     Robalo. 
A  common  and  valued  food  tish  at  Mazatlan,  where  t 

was  also  taken  by  Dr.  Gilbert. 

This  Pacific  Coast  fish  seems  to  be  really  a  species  d 
tinci    from    Centropomus    iindeeimalis,   with  which  it  hai 
hitherto  been   identified.     The  only  diflerences  we  fiadl 
are  these:     In  CeiUropomus  viridis  the   anterior  append 
ages  to  the  air-bladder  are  two  to  three  times  diameter  c 
orbit  (in  C  itndecimalis  not  longer  than  orbit),  and  1 
third  anal  spine  projects  beyond  second.     In  C.  undecif»^\ 
a/is  the  second  spine  is  the  longer. 

Color  in  life  olivaceous,  the  sides  dull  silvery,  a  very  I 
little  -yellow  on  ventral,  none  elsewhere:  ventrals  not  ' 
black. 

ler,        Robalo 


ugrescens 


130.       Centropomus 

PRIETO. 

Rather  common:  a  food  fish  of  some  importance, 
reaching  a  length  of  about  two  feet,  less  common  than 
Centropomus  liridis.  Recorded  from  Chiapam  by  Giin- 
ther,  and  from  Mazatlan.  Panama  and    Punta  Arenas  by 

Gilbert. 
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121.  Centropomus  pedimacula  Poey.  Robalito,  or 
Constantino  de  las  Aletas  Prietas.  (Centro- 
pomus m^ditts  Gunther.) 

Rather  common,  reaching  a  length  of  a  little  more  than 
a  foot;  found  at  Chiapam  (Gunther),  San  Bias  (Nichols) 
and  Punta  Arenas  (Gilbert). 

We  find  but  one  difference  between  the  Pacific  form 
called  Centropomus  medius  and  its  Atlantic  analogue, 
Centropomus  pedimacula  Poey.  In  the  Pacific  specimens, 
Centropomus  medius^  the  second  anal  spine  is  curved  and 
ij^  to  i-y  times  in  head.  In  Centropomus  pedimacula  it 
is  straightish  and  longer,  i^  to  i^  in  head.  This  dif- 
ference is  of  very  doubtful  value,  and  for  the  present  we 
place  medius  in  the  synonymy  of  pedimacula. 

Color  greenish,  the  sides  bright  silvery.  Ventral  pale 
yellow,  black  at  tip,  a  little  yellow  on  anal,  none  else- 
where. Upper  fins  dusky;  dusky  on  anal  behind  the 
spine. 

122.  Centropomus  robalito  Jordan  &  Gilbert.    Constan- 
tino, OR  Robalito  de  las  Aletas  Amarillas. 

Rather  common  in  the  estuary  and  freely  ascending  the 
fresh  waters,  numerous  specimens  being  taken  by  us  in 
various  places  in  the  Rio  Presidio.  The  species  was 
found  by  Gilbert  at  Mazatlan  and  at  Panama;  it  is  prob- 
ably generally  common  along  the  coast. 

At  our  request,  Dr.  Evermann  has  compared  speci- 
mens of  the  Pacific  form  called  Centropomus  robalito  with 
Centropomus  ensiferus  from  Cuba.  He  is  unable  to  find 
any  differences,  and  probably  the  two  are  identical.  Ceti" 
tropomus  armatus  Gill  from  Panama  is,  however,  distinct 
from  ensiferus  or  robalito. 

Olivaceous  with  bluish  reflections  ;  sides  silvery,  bright- 
est above;  ventrals  bright  yellow,  not  black  at  tip.  Anal 
more  or  less  bright  yellow;   upper  fins  dusky. 
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Family  LUTIANID^. 
133.     Hoplopagms  guntheri  Gill.     Pargo  Coconaco. 

This  beautiful  and  most  interesting  species  is  very  com- 
mon about  Mazatlan  in  deep  water  among  the  islands.  It 
reaches  a  considerable  size,  the  largest  specimen  seen  by 
ua  having  a  length  of  26  inches.  There  is  considerable 
difference  between  the  j'oung  and  the  old  in  coloration, 
the  bands  so  conspicuous  disappearing  with  age.  The 
species  has  been  found  in  abundance  at  Cape  San  Lucas, 
Altata  and  Guaymas,  but  has  not  been  noticed  further 
south. 

Adult  greenish  above,  belly  coppery  pink;  head  olive, 
sides  with  eight  cross  bands  of  warm  brown,  unequally 
placed;  fins  dusky  olive  shaded  with  pinkish  and  brown; 
ventrals  black  tipped.  A  dark  crescent  at  base  of  pec- 
toral. 

124.     Lutianus   noTemfasciatus    Gill.      Pargo  Prieto. 
Pargo  Mareno. 

This  species  reaches  a  much  larger  size  than  any  other 
members  of  the  genus  on  the  Pacific  Coast,  those  speci- 
mens obtained  by  us  with  dynamite  among  the  Venados 
Islands  having  a  weight  of  about  twenty-five  pounds.  It 
is  a  food  fish  of  some  importance.  It  undergoes  very 
considerable  changes  with  age,  as  the  notes  below  will 
show.  The  young  are  dark  in  color,  the  bodies  banded 
and  the  amount  of  red  very  slight.  The  adult  becomes 
uniformly  colored  with  much  red,  and  with  increased  age 
there  is  a  progressive  lengthening  of  the  snout  and  widen- 
ing of  the  preorbital. 

Description  of  adult  of  ,10  ini'hfs:  Head  3:  depth  3 
(3',  in  young):  dorsal  X.  14:  anal  III.  is':  scales  6 
(4)-5o-i3:  cyo  6V-  in  hfad:  snout  2'.:  maxillary  2J. 
Pfctocal    1'+'.      \'enlral    2.      Anal   3:    3d  anal  spine   53,:^: 
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caudal  i3^  ;  preorbital  3^^  (4^  in  smaller  specimens  20 
inches  long;   5  in  those  of  one  foot  long). 

Body  very  robust,  not  much  compressed,  the  back  not 
sharp.  Head  very  large,  the  mouth  very  large,  reaching 
middle  of  eye.  Canines  very  strong,  in  front  of  jaw 
and  on  sides  of  lower.  Vomerine  teeth  in  a  V-shaped 
patch,  not  prolonged  behind.  Gill-rakers  7,  very  small, 
the  longest  less  than  pupil.  Posterior  nostril  oblong,  much 
longer  than  anterior.  Preopercle  slightly  notched;  7  or 
8  rows  of  scales  on  cheeks. 

Dorsal  deeply  notched,  rather  low.  Soft  dorsal  low 
and  rounded.  Anal  low  and  rounded.  Pectoral  long  and 
pointed.  Caudal  short,  scarcely  concave.  Anal  spines 
short,  graduated.  Scales  above  lateral  line  not  in  a  paral- 
lel series. 

Maroon  color  above,  copper  red  below,  becoming  sal- 
mon color  before.  Fins  blackish,  tinged  with  maroon. 
Pectoral  dull  yellow  olive,  blackish  at  tip;  a  blackish 
cross  spot  on  base  of  pectoral,  growing  faint  with  age. 
Inside  of  the  mouth  salmon.  Ventral  quite  dark,  the  tips 
black.     Iris  salmon  color ;  no  blue  spots  or  line  below  eye. 

Young  with  spinous  dorsal  edged  with  black;  anal  and 
caudal  black;  ventrals  black  tipped.  A  black  crescent 
•on  upper  part  of  base  of  pectoral. 

Young  of  one  foot,  black  with  progressively  less  red 
and  narrow  preorbital.  Color  largely  blackish,  tinged 
with  copper  on  belly  and  lower  parts. 

The  young  are  called  Pargo  Negro;  the  half  grown, 
Pargo  Prieto;  the  adult  Pargo  Mareno,  or  Maroon  Snap- 
per. 

125.     Lutianus  argentiventris  (Peters).     Pargo  Amar- 

ILLO. 

Very  abundant  everywhere  about  Mazatlan,  and  prob- 
ably common  all  the  way  from   Guaymas  to  Panama.     It 
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reaches  a  weight  oi  about  iive  pounds,  and  is  a  food  fish 
of  some  importance. 

Back  olivaceous,  anterior  parts  washed  with  maroon 
red,  bright  on  sides  of  head,  becoming  more  orange  pos- 
teriorly; posterior  half  of  body  bright  yellow ;  some  pale 
streaks  on  scales.  Pectoral  light  orange  red.  Other  fins 
mostly  bright  yellow.  A  row  of  round  blue  spots  below 
eye.  Belly  silvery,  slightly  washed  with  red;  inside  of 
mouth  white ;   iris  white. 

126.  Lutianas  Colorado  Jordan  &  Gilbert.    Pargo  Col- 
orado. 

This  large,  handsomely  colored  species,  is  one  of  the 
staple  food  fishes  at  Mazatlan,  being  brought  into  the 
market  every  day,  both  from  the  estuary  and  from  the 
deep  water  about  the  islands.  It  reaches  a  weight  of 
about  ten  pounds.  Thus  far  it  has  been  recorded  only 
from  Mazatlan  and  Punta  Arenas,  all  the  known  speci- 
mens having  been  collected  by  Dr.  Gilbert. 

127.  Lutianus  guttatus  (Steindachner).     Pargo   Fla- 
menco. 

This  small,  beautifully  colored  species,  is  generally 
common  about  Mazatlan,  and  probably  in  all  the  locali- 
ties along  the  coast;  it  is  found  both  in  the  estuary  and 
in  the  neighborhood  of  the  rocks.  It  rarely  reaches  a 
pound  in  weight. 

Light  olivaceous  above,  the  markings  bronze  olive; 
sides  pale  crimson,  the  marks  more  yellow,  Belh"  golden 
vellow.  Scarlet  on  iris,  yellow  about  eye:  first  dorsal 
reddish,  second  with  reddish  brown  markings;  caudal 
dee])  ricli  red:  lower  tins  fjiilden:  pectoral  nearly  color- 
less:   side  ol    he:id  pink  with  <rulden  stripes. 
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128.  Lutianus  aratus  (Giinther).     Pargo  Raizero. 

This  beautiful  species  is  not  very  abundant  about  Maz- 
atlan,  specimens  being  only  occasionally  taken.  It  rarely 
reaches  five  pounds  in  weight.  It  is  generally  distributed 
along  the  coast,  having  be^n  recorded  from  Punta  Arenas 
by  Gilbert,  and  from  Chiapam  and  Panama  by  Giinther. 

Dark  green,  the  dark  stripes  on  sides  dark  brown,  the 
interspaces  yellowish  white;  belly  coppery  red;  some 
bluish  on  cheek;  pectoral  maroon  red;  ventrals  salmon 
red,  the  first  ray  white;  anal  creamy  red;  caudal  dark 
red,  blackish  towards  tip;   dorsals  dusky;   throat  silvery • 

129.  Rabirubia  inermis  (Peters).     Plate  xxxix. 

The  original  type  of  this  species  in  the  museum  at  Ber- 
lin was  said  to  have  been  brought  from  Mazatlan.  A 
single  specimen  from  Panama  is  in  the  museum  of  Stan- 
ford University.  In  this  species  the  supra-occipital  crest 
is  continued  forward  on  the  head  to  the  ethmoid  region, 
as  in  the  genus  Ocyurus.  This  character  widely  separates 
inermis  fi'om  the  genus  Lutianus,  The  genus  Rabirubia 
Jordan  &  Fesler,  of  which  it  is  the  type,  is  separated 
from  Ocyurus  chiefly  by  the  small  number  of  the  gill- 
rakers. 

Family  WMUVIADJE. 

130.  Haemulon  sexfasciatum  Gill.      Roncador  Alme- 

JERO. 

This  species  reaches  a  larger  size  than  any  other  of  the 
group,  none  that  were  found  by  us  being  less  than  two  feet 
in  length.  It  is  not  very  common,  living  mainly  about 
the  islands.  It  w^as  obtained  by  Peters  and  Gilbert  at 
Mazatlan,  and  ranges  from  Cape  San  Lucas  to  Panama. 

2d  Sib.,  Vol.  V.  (  30 )  August  15,  1896. 
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131.  Hamuion  scudderi  Gill.     Roncadoh  Prieto. 
This  species  reaches  a  length  of  about  fifteen   inches. 

and  is  very  common  at  Mazatlan,  more  so  than  any  other 
member  of  the  group.  Large  specimens  were  taken  by 
dynamite  in  the  deep  water  about  the  Venados,  and  the 
young  are  rather  common  in  the  estuary.  The  species 
seems  to  have  indifferently  eleven  or  twelve  dorsal  spines, 
and  there  is  a  greater  variation  than  usual  in  the  form  of 
the  body  and  in  the  shade  of  coloration.  There  seems  10 
be  no  doubt,  however,  that  all  the  forms  usually  referred 
to  this  species  belong  to  a  single  one.  The  species  is 
found  from  Cape  San  Lucas  to  Panama. 

Back  bright  yellow-olive  to  opposite  front  of  soft  dorsal, 
the  posterior  half,  more  or  less  abruptly,  steel  blue  black. 
The  vertical  fins  all  blackish:  in  some  the  whole  back  is 
greenish,  in  others  only  half:  lower  parts  all  gray:  most 
of  the  large  ones  show  no  traces  of  spots  on  scales,  same 
show  a  few  spots:  fins  silvery,  with  golden  above  and  be- 
low;   mouth  red  within:   black  under  preopercle. 

132.  HxmuloD  steindachneri  (Jordan  &  Gilbert).     Ron- 
CADOR  Raiado. 

This  small  species,  not  reaching  a  length  of  more  than 
eight  inches,  and  too  small  to  be  regarded  as  a  food  fish, 
is  very  abundant  in  the  harbor  at  Mazatlan,  especially 
about  the  wharf  and  in  the  quiet  waters  in  the  estuary.  It 
is  generally  distributed  along  the  coast  from  Guaymas  to 
Panama.  It  seems  to  be  indistinguishable  from  a  species 
found  along  the  Brazilian  coast  and  north  to  St.  Lucia. 
For  this  species  we  have  formerly  taken  the  name  of 
HcemitloH  schratiki  Agassiz.  This  identification  is  prob- 
ably an  error.  Hiemiilon  schraiikix?,  probably  based  on  a 
faded  example  of  H<emulon  me/aiiiinim.  Apparently  the 
appropriate  name  of  Hitniiiloii  iteiiidachncri  should  stand. 
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Fins  all  golden  yellow;  body  dark  bronze,  with  rows 
of  pearly  blue  spots;  a  large  black  blotch  at  base  of 
caudal. 

133.  Lythrulon  flayiguttatum  (Gill).    ( Hcemulon  mar- 
garitiferum  Giinther.) 

This  species  is  not  very  common  in  the  estuary  at  Ma- 
zatlan,  a  few  specimens  having  been  taken  by  Dr.  Gil- 
bert. It  is  widely  distributed  along  the  coast  from  Guay- 
mas  to  Panama. 

134.  Lythrulon    opalescens   Jordan    &    Starks,    n.    sp. 
Plate  xl. 

Rather  common  in  the  estuary  at  Mazatlan,  not  yet  no- 
ticed elsewhere;  all  the  specimens  of  Lythrulon  from 
other  localities  examined  by  us  being  referable  to  Lythru- 
lon jlaviguttatum . 

Head  3 J^;  depth  2^  ;  dorsal  XII,  16;  anal  III,  9;  snout 
3^  in  head;  maxillary  reaching  slightly  past  front  of 
pupil,  2^  in  head;  orbit  2|;  interorbital  3^  ;  longest  dor- 
sal spine  2;  longest  dorsal  ray  4;  second  anal  spine  2^  ; 
pectoral  i^V^   ventrals  i^;   scales  7-54-13. 

Body  deep,  compressed,  the  back  well  elevated,  the 
dorsal  outline  nearly  uniformly  curved  from  tip  of  snout 
to  caudal  peduncle;  ventral  outline  curved  from  chin  to 
breast,  thence  straight  to  anal  spine,  and  slanting  obliquely 
upwards  to  caudal  peduncle. 

Snout  small  and  pointed;  mouth  small  and  oblique,  the 
lower  jaw  slightly  projecting;  teeth  all  small,  the  outer 
scarcely  enlarged;  preopercle  finely  serrate,  the  posterior 
limb  somewhat  concave,  the  angle  broadly  rounded. 

Gill-rakers  short  and  slender,  about  half  the  diameter  of 
pupil,  84- 15 ;  scales  above  lateral  line  arranged  in  oblique 
series;  tip  of  snout,  chin  and  maxillary  naked;  scales  on 
head  small  and  crowded;   soft  fins  scaled. 
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IVotonil  ri:achin}j  to  vent:  ventrals  reaching  half  way 
to  st'i'ond  anal  ruy :  second  anal  spine  a  tittle  longer  and 
stron^jtT  than  third:  upper  lobe  of  caudal  the  longer, 
ulnnit  equal  to  head. 

Ctilor  as  in  J.vthmlon  itni^ntlaluni.  in  spirits,  dark 
steel  uray :  a  small  very  distinct  pale  spot  on  each  scale 
of  back  and  sides,  surrounded  by  darker.  This  spot  is, 
in  spirits,  light  yellowish:  in  life  of  a  pearly  blue.  Head 
plain :  a  small  tlusky  blotch  under  angle  of  preopercle. 
Kins  plain  bright  yellow  in  life.  Young  with  a  large  black 
blotch  at  base  of  caudal,  as  in  I/irmuioH  iia'mdackmeri 
and  OrtAi<stirt-At4S  maatliciiuihi.  ;ind  without  the  dusky 
horizontal  streaks  seen  in  most  of  the  other  species. 

This  sjH'cies  iliffers  fn.>m  /.vtAruIou  jiazigMltaImm  in 
having  fewer  gill-rakers,  the  depth  and  arch  of  the  back 
gr^Mter. 

IVscribed  tr^im  a  specimen  ^No,  jqoj!,  L,  S,  jr.  Uoiv. 
Mus.^  o  inches  long.     Two  others  were  obtained. 

135.     Orthost<Fclius  DMcnUcauda  Gil'.. 

This  small  species  w  .is  no:  tounii  a:  Ma^aiUn  either  by 
Pr.  tiilber:  or  S  the  Hopkins  ex:'ev;:;:on.  Specimens 
trv^!^^  M,ira;UK  .itid  :ro::i  .\c.i:-'\i\\'  have  been  recorded 
b\  S:e:;'.c.achner.  1:  was  ^•h:.»:r.ec:  by  X-iriius  at  Cape  ;San 
K;;cas  .1::^;  v;,:=:;:.i.  a:-v:  bv  1^7.  ".J-lrer:  a:  La  Paz  aad 
r.ir.i:v.i. 

1^.     A.oi*iHremns  inwrraptus    i--"  .     Mo/askos. 
Vh-s  ".i-iif    *-,xc-cs    ■.■,-.;-^      -    ;.-c.;:    Aru-^iance    iS.->Ul 
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yellow  on  posterior  half;  the  back  tinged  with  brassy  olive^ 
which  grows  darker  behind,  the  posterior  parts  pretty  dis- 
tinctly yellow;  fin  spines  gray,  the  soft  fins  olive,  the 
fins  growing  dusky  at  tip ;  scales  on  back  and  sides  each 
with  a  distinct  black  spot ;  iris  yellow ;  scales  above  lateral 
line  much  enlarged,  4  in  number,  7  in  an  oblique  series; 
52  pores. 

The  generally  larger  size  of  the  scales  above  the  lateral 
line  may  possibly  separate  this  species  from  the  common 
Atlantic  form,  Anisotremus  surinamensis. 

137.  Anisotremus  caesius  (Jordan  &  Gilbert). 

This  species  is  known  only  from  two  or  three  speci- 
mens obtained  by  Dr.  Gilbert  in  1881  from  Mazatlan.  It 
was  not  seen  by  us,  and  is  doubtless  rare. 

138.  Anisotremus  dovii  (Gunther). 

This  species  was  found  by  Gilbert  at  Mazatlan  and 
Panama,  but  no  specimens  were  obtained  by  us. 

139.  Anisotremus  tsniatus  Gill.     Catalina. 

This  species  is  rather  common  about  the  islands.  It 
reaches  a  length  of  about  18  inches,  and  in  life  is  very 
brilliant  in  color.  It  is  seldom  found  in  shallow  water. 
It  ranges  from  Magdalena  Bay  to  Panama. 

140.  Pomadasis  macracanthus  (Gunther).     Burro. 

This  species  is  extremely  common  everywhere  about 
Mazatlan.  It  is  a  food  fish  of  some  importance,  but  the 
flesh  is  rather  coarse.  It  reaches  a  length  of  about  18 
inches.  When  taken  from  the  water  it  makes  a  loud  and 
singular  noise  extremely  similiar  to  the  noise  made  by  the 
donkey  or  burro,  from  which  this  species  receives  its  com- 
mon name.  Every  species  of  the  genus  makes  some 
noise,  but  in  no  case  is  it  so  loud  as  in  this  one. 
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141.     Pomadasis  braoicki  (Steindachner). 

This  small  species,  rarely  exceeding  six  inches  in  lenj^th, 
was  found  by  us  in  some  abundance  in  the  Astillero  at 
Mazatlan.  It  was  obtained  by  Gilbert  both  at  Mazatlan 
and  Panama.  Steindachner  described  it  from  Tumbcz 
on  the  coast  of  Peru. 

14a.     Pomadasis  panamensis   (Steindachner). 

This  species  is  generally  common  along  the  west  coast, 
but  it  was  not  seen  by  us.  Dr.  Gilbert  found  itiboth  at 
Mazatlan  and  Panama. 

143.  Pomadasis     axillaris     (Steindachner).        Buhro 

Bl-ANCO. 

This  species  reaches  the  length  of  about  a  foot,  and  is 
occasionally  taken  at  Panama:  a  single  specimen  being 
found  by  us  at  Mazatlan.  Both  Steindachner  and  Gilbert 
also  record  it  from  Mazatlan,  and  a  single  specimen  has 
been  found  by  us  in  the  collection  of  Dr.  Streets  from  the 
coast  of  Ijower  California.  It  has  not  been  noticed  from 
any  other  locality. 

144.  Pomadasis  Qitidus  (Steindachner). 

This  species  was  found  at  Mazatlan  by  both  Steindach- 
ner and  Gilbert,  but  it  was  not  seen  by  us.  Gilbert  re- 
cords it  also  from  Panama. 

145.  Pomadasis  leuciscus  (Giinther).      Burrito. 

This  small  species  seldom  e-vceeds  a  length  of  six 
inches,  and  is  generally  common  in  the  bay  at  Mazatlan, 
and  on  sandy  bottoms  where  the  water  is  shallow.  We 
found  large  variations  in  the  depth  of  body,  in  the  width 
of  the  preorbilal  and  in  the  length  of  the  anal  spines,  but 
in  no  case  have  we  been  able  to  make  these  variations 
agree  exactly  with  any  of  the  differences  by  which  we 
have   hitherto   distinguished  Poiiiadiisis  elongatus  (Stein- 


o 


FISHES    OF    SINALOA.  463 

d^chner)  from  Pomadasis  leuciscus  (Giinther).  We  have 
reached  the  conclusion  that  all  of  these  forms  belong  to 
one  species,  and  that  elongatus^  as  we  have  understood  it, 
cannot  be  maintained  as  a  separate  species.  The  two 
supposed  forms  have  been  recorded  from  various  places 
between  Guaymas  and  Panama.  The  name  elongatus 
was  first  applied  to  a  Peruvian  specimen,  which  is  possibly 
different  from  leuciscus^  as  we  have  seen  none  exactly  like 
Steindachner's  figure. 

The  young  show  yellowish  shades  on  fins.  Second 
dorsal  mottled  with  blackish ;  a  diffuse  dusky  blotch  on 
opercular  angle,  and  evident  dark  streaks,  three  or  four, 
along  middle  of  sides. 

146.  Orthopristis  chalceus  (Gunther). 

This  species  is  generally  common  along  the  coast  from 
Guaymas  to  Panama.  It  was  obtained  by  Steindachner 
and  Gilbert  at  Mazatlan,  but  no  specimens  were  secured 
by  us. 

147.  Isaciella  breyipinnis  (Steindachner). 

The  original  type  of  this  species  was  obtained  by  Dr. 
Steindachner  at  Mazatlan.  A  specimen  from  Panama, 
now  in  the  museum  of  Yale  University,  was  obtained  by 
Prof.  Bradley.  The  species  seems  to  be  rare,  and  no 
specimens  were  secured  by  us. 

148.  Microlepidotus  inornatus  Gill.     Jopaton. 

Five  specimens  of  this  rare  species,  the  largest  about 
fifteen  inches  in  length,  were  obtained  by  us  with  dyna- 
mite off  the  shore  of  the  southernmost  of  the  three  Ven- 
ados  Islands. 

In  life,  steel-blue,  with  stripes  of  bright  bronze;  upper 
fins  with  golden;  caudal  partly  dusky;  preorbital  with 
vertically  oblong  spots. 
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Family  SPARID.t. 

149.  Calamus  bracbjsomtis    (Lockington).     Mojarra 
Garabata. 

This  species  ts  very  common  about  Mazatlan.  being  a 
food  fish  of  some  importance  and  reaching  a  length  of 
about  fifteen  inches.  It  was  also  obtained  by  Dr.  Gilbert. 
Its  range  southward  is  not  certain,  but  it  is  generally  com- 
mon in  the  Gulf  of  California. 

Family  KYPHOSID.I. 

150.  Kjrphosns  anali^s  (Gill).     Salema. 

This  beautiful  species  is  rather  common  about  Mazat- 
lan.  both  in  the  estuary  and  in  deep  water  in  the  neigh- 
borhood of  the  islands.  It  was  not  found  by  Dr.  Gilbert, 
and  its  range  along  the  coast  is  not  definitely  distinguished 
from  that  of  the  following  specie.s.  the  two  ha^'ing  been 
recorded  as  identical  by  authors  who  had  ^een  but  one. 
Thev  were  first  properly  distinguished  by  Jenkins  and 
£%-ermann.  who  obtained  both  atOuaymas.  The  marked 
difference  in  color,  however,  does  not  appear  in  the  de- 
scription of  Jenkins  and  Evermann,  which  was  drawn 
from  specimens  preser\*ed  in  alcohol. 

Head  4:  depth  z'^_  ;  dorsal  XI,  14;  anal  III.  12:  eye 
4'^  in  head:  snout  3:  maxillary  3,'3  :  pectoral  i  S4 ,  equal 
to  ventrals:  longest  rayof  soft  dorsal  j'i  :  longest  dorsal 
spine  :'3  :   upper  lobe  of  caudal  as  long  as  head. 

Bodv  compressed,  elliptical:  protile  in  some  specimens 
evenlv  curved  from  lip  of  snout  to  dorsal,  in  others  slightly 
pruduceci  bel'ure  eye-!  and  cnncavc  nvi-r  snout. 

M..-a:r,    -ni.i:!.  h^'ri,r..nMl:    i,iv%>  c-iual :    ti'eth  in  a  single 
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anteriorly;  scales  13-76-20;  all  the  fins,  with  the  excep- 
tion of  spinous  dorsal,  entirely  scaled. 

Tip  of  pectoral  sharply  rounded;  front  of  anal  not 
greatly  elevated,  its  longest  ray  3  in  base  of  fin,  which  is 
about  equal  to  head;  spinous  dorsal  higher  than  soft 
dorsal ;   upper  lobe  of  caudal  the  longer. 

Color,  steel  blue,  brighter  than  in  elegans^  with  bronze 
streaks  along  the  edges  or  rows  of  scales,  much  brighter 
than  in  elegans,  A  broader  gray  streak  bordered  with 
bronze  at  base  of  soft  dorsal.  A  large  brassy  spot  in  the 
axil,  extending  along  shoulder  girdle;  a  deep  bronze 
stripe  through  eye,  another  back  from  angle  of  mouth; 
the  two  separated  by  steel  blue;  fins  all  blue  black,  with 
some  bronze,  especially  on  pectoral.  Body  more  elongate 
than  in  elegans;  the  form  more  elliptical;  the  mouth  less 
blunt,  with  fewer  teeth;  the  scales  smaller  and  more 
crowded  anteriorly;  the  fins  lower,  especially  the  anal. 
Well  separated  from  Kyphosus  elegans^  living  chiefly  in 
the  rocks  outside;  rare  in  the  bay.  Largest  specimen 
eighteen  inches  long. 

151.     Kyphosus  elegans  (Peters).     Chopa. 

This  species  is  rather  common  about  Mazatlan,  espe- 
cially in  the  sluggish  waters  of  the  Astillero.  Like  the 
preceding,  it  reaches  a  length  of  about  fifteen  inches. 

Head  3^;  depth  2;  dorsal  XI,  12;  anal  III,  11:  eye 
4  in  head;  snout  3^^  ;  maxillary  3^;  pectoral  i^,  equals 
ventral;  longest  ray  of  soft  dorsal  23/^;  longest  dorsal 
spine  2  J^  ;  longest  anal  ray  2  ;  upper  lobe  of  caudal  equals 
head. 

Body  ovate,  compressed;  profile  rounded,  slightly  pro- 
duced before  eyes;  concave  over  snout  in  some  speci- 
mens, straight  in  others;  a  gentle  curve  from  eyes  to  dor- 
sal.    Mouth  small,  horizontal,  the  jaws  equal;   teeth  in  a 
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single  series,  about  36  in  each  jaw:  maxillary  extending 
to  the  vertical  from  anterior  edge  of  orbit;  snout,  lower 
jaw  and  preorbital  naked,  head  everywhere  else  scaled: 
opercies  with  8  or  9  rows  of  scales;  scales  on  body  large, 
somewhat  crowded  anteriorly;  scales  11—63—17;  all  the 
tins,  except  spinous  dorsal,  with  scales  to  their  edges, 
those  on  caudal  exceedingly  small. 

Tip  of  pectoral  sharply  rounded,  not  reaching  to  tips 
of  ventrals;  ventral  spine  half  as  long  as  soft  rays;  anal 
spines  short  and  stout,  graduated  r  anal  elevated  in  front 
and  higher  than  soft  dorsal;  middle  spines  of  dorsal  the 
longest,  about  equal  to  highest  rays  of  soft  dorsal;  upper 
lobe  of  caudal  the  longer. 

Color  grayish  black,  with  paler  centers  to  the  scales; 
sides  with  large  faint  diffuse  yellowish  white  spots ;  a  little 
bluish  and  yellowish  on  sides  of  head;  a  yellow  streak 
below  lower  pari  of  eye.     Vertebra'  9+16  or  10+15, 

Family  SCL^iNID.-E. 
152.     Cynoscion  reticulatus  (Giinther),     Corvina. 

Generally  common  on  the  sandy  bottoms  about  Maziit- 
lan.  An  excellent  food  fish,  very  often  brought  into  the 
markets,  and  reaching  a  length  of  nearly  3  feet.  It  was 
found  by  Dr.  Gilbert  at  Mazatlan  and  is  common  south 
to  Panama. 

Caudal  fin  yellowish  orange  in  life;  inside  of  moulh 
deep  orange  yellow. 


153,     Cynoscion  xanthulum  Jordan  &  Gilbert.    Corvu 

ALliTAii  A.MARILLAS- 

Found  in  company  with  Cynoscion  reticulatus,  but  rather 
less  abundant  and  perhaps  reaching  a  smaller  size.  It  is 
also  a  food  fish.  It  has  thus  far  been  recorded  only  from 
Mazatlan,  where  the  original  types  were  taken  by  Dr. 
Gilbert. 
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154.  Larimus  argenteus  (Gill). 

One  large  specimen  obtained;  also  found  in  the  Gulf 
of  California  and  southward  on  sandy  shores  to  Panama. 

155.  Laximus  breviceps  Cuvier  &  Valenciennes. 

Specimens  of  this  species  were  obtained  by  Dr.  Gilbert 
at  Mazatlan,  Punta  Arenas  and  Panama.  None  were 
seen  by  us. 

156.  Corvula  macrops  (Steindachner).     Vacuocua. 

One  fine  specimen  from  the  Astillero  at  Mazatlan. 

Head  3^  ;  depth  3;  dorsal  XI,  I,  25;  anal  II,  9;  eye 
3j4  in  head;  snout  4^;  maxillary  2^;  longest  dorsal 
spine  i^  ;  longest  dorsal  ray  2^  ;  second  anal  spine  2}/^  ; 
ventrals  ij^;   pectoral  i|;  caudal  fin  i^. 

Body  oblong,  moderately  compressed,  not  much  ele- 
vated; dorsal  outline  uniform  from  tip  of  snout  to  caudal 
peduncle;  ventral  outline  rounded  from  chin  to  breast, 
then  straight  to  anal  spine,  then  slanting  obliquely  upward 
to  caudal  peduncle. 

Snout  blunt,  shorter  than  large  eye ;  upper  jaw  slightly 
projecting,  teeth  small  and  sharp,  in  one  or  two  irregular 
series  in  lower  jaw,  in  several  series  in  upper  jaw,  the 
outer  row  slightly  enlarged;  maxillary  extending  to  pos- 
terior edge  of  pupil ;  chin  with  four  large  pores ;  edge  of 
preopercle  covered  with  skin,  which  is  serrated  on  the 
edge. 

Gill-rakers  slender,  9^-I3;  scales  ctenoid  on  the  body, 
cycloid  on  the  head:   scales  8-56-1 1. 

Spinous  dorsal  a  little  higher  than  soft  dorsal ;  first  dorsal 
spine  very  short,  second  about  5  times  longer,  third  tw^ice 
as  long  as  second,  third,  fourth,  fifth  and  sixth  subequal, 
the  others  rapidly  shorter;  first  anal  spine  very  small,  the 
second  many  times  longer  and  stouter,  but  shorter  than 
soft  rays:  ventrals  inserted  behind  pectorals  and  reach- 
ing beyond  them;    caudal  truncate. 
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131.  Hxmulon  scudderi  Gill.     Roncador  Prieto. 
This  species  reaches  a  length  of  about  fifteen  inches, 

and  is  very  common  at  Mazatlan,  more  so  than  any  other 
member  of  the  group.  Large  specimens  were  taken  by 
dynamite  in  the  deep  water  about  the  Venados,  and  the 
young  are  rather  common  in  the  estuary.  The  species 
seems  to  have  indifferently  eleven  or  twelve  dorsal  spines, 
and  there  is  a  greater  variation  than  usual  in  the  form  of 
the  body  and  in  the  shade  of  coloration.  There  seems  to 
be  no  doubt,  however,  that  all  the  forms  usually  referred 
to  this  species  belong  to  a  single  one.  The  species  is 
found  from  Cape  San  Lucas  to  Panama. 

Back  bright  yellow-olive  to  opposite  front  of  soft  dorsal, 
the  posterior  half,  more  or  less  abruptly,  steel  blue  black. 
The  vertical  fins  all  blackish;  in  some  the  whole  back  is 
greenish,  in  others  only  half ;  lower  parts  all  gray ;  most 
of  the  large  ones  show  no  traces  of  spots  on  scales,  some 
show  a  few  spots;  fins  silvery,  with  golden  above  and  be- 
low;  mouth  red  within ;   black  under  preopercle. 

132.  HsemuloQ  steindacbneh  (Jordan  &  Gilbert).    Ron- 
cador Raiado. 

This  small  species,  not  reaching  a  length  of  more  than 
eight  inches,  and  too  small  to  be  regarded  as  a  food  fish, 
is  very  abundant  in  the  harbor  at  Mazatlan,  especially 
about  the  wharf  and  in  the  quiet  waters  in  the  estuary.  It 
is  generally  distributed  along  the  coast  from  Guaymas  to 
Panama.  It  seems  to  be  indistinguishable  from  a  species 
found  along  the  Brazilian  coast  and  north  to  St.  Lucia. 
For  this  species  we  have  formerly  liiken  the  name  of 
Iliniiuloii  schninki  Agassiz.  This  idenlilication  is  prob- 
ably Ml  urror.  I/icmii/oii  ft-/in!ii/./h  prnhably  liased  on  a 
I'.uti'd  c-\;imple  of  Ihemiihiii  mfhiniiiKiii .  A|i[>arunt]v  the 
iippropriate  name  of  //ipniuhiii  ili-hiddf/nicri  shduld  stand. 
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Fins  all  golden  yellow;  body  dark  bronze,  with  rows 
of  pearly  blue  spots;  a  large  black  blotch  at  base  of 
caudal. 

133.  Lythrulon  flaviguttatum  (Gill).    (HcBmulon  mar- 
gariii/erum  Giinther.) 

This  species  is  not  very  common  in  the  estuary  at  Ma- 
zatlan,  a  few  specimens  having  been  taken  by  Dr.  Gil- 
bert. It  is  widely  distributed  along  the  coast  from  Guay- 
mas  to  Panama. 

134.  Lythrulon    opalescens   Jordan    &    Starks,    n.    sp. 
Plate  xl. 

Rather  common  in  the  estuary  at  Mazatlan,  not  yet  no- 
ticed elsewhere;  all  the  specimens  of  Lythrulon  from 
other  localities  examined  by  us  being  referable  to  Lythru- 
lon flaviguttatum . 

Head3>^;  depth  2^;  dorsal  XII,  16;  anal  III,  9;  snout 
3%  in  head;  maxillary  reaching  slightly  past  front  of 
pupil,  2j^  in  head;  orbit  2f ;  interorbital  3^  ;  longest  dor- 
sal spine  2;  longest  dorsal  ray  4;  second  anal  spine  i]^  ; 
pectoral  I jV;   ventralsi^;   scales  7-54-13. 

Body  deep,  compressed,  the  back  well  elevated,  the 
dorsal  outline  nearly  uniformly  curved  from  tip  of  snout 
to  caudal  peduncle;  ventral  outline  curved  from  chin  to 
breast,  thence  straight  to  anal  spine,  and  slanting  obliquely 
upwards  to  caudal  peduncle. 

Snout  small  and  pointed;  mouth  small  and  oblique,  the 
lower  jaw  slightly  projecting;  teeth  all  small,  the  outer 
scarcely  enlarged;  preopercle  finely  serrate,  the  posterior 
limb  somewhat  concave,  the  angle  broadly  rounded. 

Gill-rakers  short  and  slender,  about  half  the  diameter  of 
pupil,  8+  15 ;  scales  above  lateral  line  arranged  in  oblique 
series;  tip  of  snout,  chin  and  maxillary  naked;  scales  on 
head  small  and  crowded;   soft  fins  scaled. 
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long  and  spear-shaped,  very  much  more  slender  in  pA 
portion  to  its  length,  not  hollow  and  not  receiving  any  oi 
the  air  bladder.  This  structure  is  seen  in  Gcrres  cinereus 
(Walbaum),  in  Gerres  J>erin-tanusCuvier  &  Valenciennes, 
and  in  Gcrrcs  lineatffs  Humboldt,  as  also  in  several  West 
Indian  species. 

Eucinostomus  californicnsis  is  generally  common  along 
the  west  coast  of  Mesico,  from  Guaymas  to  Panama. 
It  is  probably,  however,  not  found  in  the  West  Indies, 
the  closely  related  Eucinostomin,  karengiilus  being  appar- 
ently a  different  species.  The  specimens  called  califor- 
nicnsh  by  Gill,  having  the  premasillarj-  groove  semi -oval 
or  [-]-shaped,  seem  to  represent  the  adult  of  this  species. 
Those  called  graciUs.  with  the  premaxillary  groove  linear, 
are  the  young  or  half-grown.  Still  others,  especially 
adults,  have  the  premaxillary  groove  round,  forming  a  pit. 
and  every  intermediate  character  may  be  found. 

At  first  we  thought  it  possible  to  separate  caUforiiiensis 
&nA  gracilis  as  distinct  species.  The  careful  re-examina- 
tion of  some  200  specimens  leaves  us  wholly  unable  to 
separate  them,  as  all  grades  of  variation  occur.  Appar- 
ently the  premaxillary  groove  is  linear  in  the  young,  grow- 
ing broader  with  age,  but  the  changes  very  irregular. 
The  name  Eucifioslomus  californiemis  has  priority  over 
E.  gracilis. 

Note. — The  genus  Gerres  was  established  by  Cuvier 
in  the  second  edition  of  the  Regne  Animal,  the  name 
being  based  on  seven  species  as  enumerated  by  him, 
rluinibeiis,  oyeiia,  iifrion,  poicti^  lineatits,  argyreiis  and 
jilameniosus.  One  of  these  species  must,  therefore,  be 
chosen  as  the  type  of  Gerres.  In  1842,  Ranzani  estab- 
lished the  genus  Diaptcrus  on  auratus.,  a  species  closely 
related  to  rhoniheus,  or  rather  to  the  allied  olisthostoma.  In 
1850,  the  name   Catocli<emim  was  proposed  by  Cantor  as 
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a  substitute  for  Gerres,  regarded  as  preoccupied  by  the 
earlier  name  Gerris,  applied  by  Fabricius  to  a  genus  of 
insects.  The  name  CaiochcBntnn  can  only  be  used  if 
Gerres  is  regarded  as  ineligible.  By  the  rules  followed  by 
us,  Gerres  must  be  retained,  being  spelled  differently  from 
Gerris.  In  different  publications  of  Poey,  plumiert  is 
made  the  type  of  Gerres,  although  it  is  not  one  of  Cuvier's 
original  species.  Bleeker  substitutes  Dtapierus  for  Ger- 
res and  Catochcenuniy  specifying  phunieri 2iS  its  type,  while 
Gill  and  Poey  have  used  the  name  Diapierus  for  the  allies 
of  guluy  to  which  the  name  Eiicinostomus  had  been  applied 
in  1855  by  Baird  and  Girard.  Although  ^/«////^r/ cannot 
be  made  the  type  of  Gerres,  it  seems  to  us  that  the  cog- 
nate species  lineatus  can  be  so  regarded.  If  this  view  is 
adopted,  the  restricted  Gerres  of  the  present  paper  would 
correspond  exactly  with  the  restricted  Gerres  of  Poey  and 
Gill.  This  fact  certainly  justifies  us  in  choosing  lineatus 
as  the  type  of  the  genus. 

There  can  be  no  doubt  of  the  generic  value  of  Eucin- 
ostomus  (gula)  and  of  Ulcema  Jordan  &  Evermann  MS. 
(lefroyi)^  as  distinguished  from  Gerres,  Of  the  other 
groups  represented  in  American  waters,  Xystcema  Jordan 
&  Evermann  MS.  (cinereus)  seems  to  be  a  valid  genus, 
while  Diapterus  (aiiratus)  should  stand  rather  as  a  sub- 
genus of  Gerres,  Diapterus  differs  from  Gerres  chiefly 
in  the  entire  preorbital.  Xystcema  has  the  preopercle  as 
well  as  preorbital  entire,  while  Ulcema  has  the  second  in- 
terhaemal  very  short,  and  the  two  spines  of  the  anal  are 
themselves  scarcely  enlarged, 

Moharra  Poey  (rhombeus)  differs  from  Diapterus  only 
in  the  presence  of  two  anal  spines  instead  of  three,  a 
character  of  low  importance,  as  the  relation  of  the  species 
included  in  the  two  groups  is  very  close. 

The  exotic  genera  of  this  group  have  not  been  studied 
by  us. 
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The  specimens  recorded  by  Eigenmann  from  San  Diegl 
Bay  as  Gerres  cinereus  var.  (Amer.  Nat.,  1891,  156^ 
seem  to  be  Eitciiiostomus  califoriiiensis. 

166.  XystaemacinereumfWalbaom).   Mojarra  Blanca, 
\'erv   abiincUmt  at   Mazatlan,  beinp;  one  of  the  stapUf 

food  fishes,  and  reaching  a  length  of  nearly  two  feet;   ite 
flesh  is  of  an  excellent  quality.     The   species  was  founi 
by  Dr.  Gilbert  at  Mazatlan  and  Panama,  and  seems  to  \ 
generally  common  along  the  coast.     Like  the  rest  of  thq 
genus,  it  occurs  in  shallow  water  on  sandy  bottoms,  awjtw 
from  the  surf, 

167.  Gerres  penivianus  Cu\-ier  &  Valenciennes.     MOi 

JARRA    DE    las    AlETAS    AmARILLAS. 

This  small  species  is  abundant  at  Mazatlan,  althougl 
less  common  than  Eticinoslomus  californiensis,  and  JCi 
ttFtntt  cinrrenm.      It  rarely  exceeds  six  inches  in  length. 

Gerres^   brci-iroitri^  Sauvage,  from  Rio  Guayas,  nean 

Guayaquil,  is  not  evidently  different  from  this  species. 

168.  Gerres   lineatus  (Humboldt).     jMojarka    China^ 
(Gerres  axillaris  Giinther^. 

Rather  common  at  Mazatlan,  with  the  preceding,  bm 
reaching  a  rather  larger  size,  from  eight  to  twelve  inches  j 
and  frequently  used  as  food.     It  was  found  by  Dr.  Gilbec( 
at   Mazatlan,   and   has  been  recorded  from  Acapulco  \ 
Humboldt  and  Bradley,  from  San   Bias  by  Nichols,  and 
from  Chiapam  by  Gunther. 

Family   CIRRHITID.^. 

169.  Cirrhites  betaurus  Gill. 

The  young  of  this  species,  from  two  to  six  inches  in 
length,  are  very  abundant  in  rock  pools  about  Mazatlan, 
where  numerous   specimens  were  obtained  by  us,  as  well 
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as  by  Dr.  Gilbert.  These  small  specimens  are  identical 
with  those  obtained  by  Xantus  at  Cape  San  Lucas,  the 
types  of  Cirrhites  betaurus.  It  has  been  supposed  that 
these  are  the  young  of  Cirrhites  rivulatus  Valenciennes, 
abundant  about  the  Galapagos  and  Revillagigedos,  as  no 
differences  except  those  of  color  appear.  The  color  differ- 
ences are,  however,  strongly  marked,  and  we  are  disposed 
to  let  Cirrhites  betaurus  stand  provisionally  as  a  distinct 
species.  The  coloration  of  betaurus  has  been  well  de- 
scribed by  Dr.  Gill;  that  of  rivulatus  is  well  figured  by 
Dr.  Giinther. 

First  dorsal  fin  bright  orange  red  in  life ;  second  red- 
dish;  cross  bands  on  body  black.  * 

Family  CICHLID^. 

170.  Heros  beani  Jordan.     Mojarra  Verde. 

Common  in  the  deeper  and  more  quiet  places  in  the 
Rio  Presidio,  especially  just  below  the  village  of  Presidio. 
It  reaches  a  length  of  about  eight  inches,  and  is  occasion- 
ally taken  by  the  hook,  its  habits  being  very  similar  to 
those  of  the  abundant  sun  fishes  as  seen  in  the  more 
northern  waters. 

Adult  light  olive,  banded  with  darker;  black  spots  on 
each  scale.  First  dorsal  edged  with  dark  red,  the  two 
black  blotches  and  black  bars  obsolete.  Young  with  the 
bars  distinct;    no  blue,  yellow  or  red  in  life. 

Family  POMACENTRID^. 

171.  Eupomacentrus    rectifraenum    (Gill).       Pescado 
AzuL.     ( Poniacentrus  analigutta  Gill.) 

This  beautiful  fish  is  very  abundant  in  the  rock  pools 
about  Mazatlan.  It  is  excessively  wary  and  hard  to  catch. 
Great  changes  in  coloration,  due  to  age,  have  been  no- 
ticed by  Dr.  Giinther  and  others.     The  chief  peculiarity 

2d  Seb.,  Vol.  V.  ( 31 )  Angast  16,  1896. 
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is  in  the  greater  uniformity  in  coloration  of  the  adult,'i 
which  the  blue  shades  become  obscure,  and  the  ocelUi  so 
conspicuous  in  the  young,  are  more  or  less  lost. 

This  species  is  exceedingly  close  to  Mupomacentrus 
yicscus  (Cuvier  &  Valenciennes),  a  species  found  on  the 
Brazilian  coast.  Comparing  specimens  from  Bahia  with 
ours  from  Mazatlan,  we  note  that  in  £.  rectifrtenum  the 
blue  markings  persist  longer  and  that  the  scales  on  the 
head  are  smaller,  more  crowded  and  more  mixed  with 
small  scales  in  E.  rectifnenum  than  in  Eiiponiactntrus 
fuse  us. 

Head  z%-  depth  2;  D.  XII,  13;  A.  II,  11:  scales 
3-28-9;  eye  4  in  head;  snout  2|;  D,  lobe  i|:  C.  upper 
lobe  If;   V.  ii^;   P.  1%. 

Preorbital  and  preopercle  strongly  serrate.  Teeth 
firm,  flattened,  not  notched.  Lateral  line  ending  under 
ninth  dorsal  ray.  Caudal  lunate,  the  upper  lobe  the 
longer.  Dorsal  and  anal  rounded,  ventral  filamentous. 
Gill-rakers  short,  slender,  weak,  numerous. 

Color  of  adult  ($%  inches)  nearly  uniform  blackish 
olive,  darker  on  head,  back  and  fins,  paler  on  pectoral 
and  on  axil,  where  is  a  yellowish  area  below  the  small 
uxillary  spot. 

The  coloration  of  the  young  and  partly  grown  has  been 
well  described  by  Dr.  Gill,  Dr.  Gill's  last  account 
(Proc.  Ac,  Nat,  Sci.  Phila,,  1863)  of  this  and  related 
species  is  most  excellent.  The  only  error  of  importance 
contained  in  it  is  the  failure  to  examine  the  teeth  of 
"■Pomtilaprion''  hairdii  and  t/orsii/is.  Poiiia/aprhm  is 
identical  with  Mierospatkodon. 
172,     Eiipomacentrus  flavilatus  (Gill).     Pescado  Azui. 

DE  DOS  CoLOREfi.      Pliite  xlii. 
This  little  fish  is  equally  abundant  with  the  preceding 
in   rock  pools.     It  seems  to  reach  a  smaller  size.     The 
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differences  between  the  two  are  comparatively  slight  but 
very  persistent,  and  we  believe  that  the  two  species  are 
fully  distinct  from  each  other.  In  life  Eupomacentrus 
flavilaius  is  the  most  beautiful  fish  found  on  the  coast  of 
Mexico,  showing  a  most  intense  shade  in  the  blue  of  its 
back  and  the  orange  of  .its  sides.  Both  this  species  and 
the  preceding  were  found  at  Cape  San  Lucas,  but  only 
Eupomacentrus  rectifrcenum  has  been  taken  at  Panama. 

An  irregular  line  from  snout  below  eye  to  soft  dorsal 
divides  the  fish  into  two  parts ;  below  this  line  all  is  bril- 
liant yellow  with  an  orange  shade,  deepest  on  anal;  above 
all  is  the  brightest  sky  blue.  Scales  darker,  but  all  edged 
with  sky  blue,  six  sky  blue  stripes  on  upper  part  of  head. 
An  indigo  spot  on  base  of  first  soft  dorsal  and  last  dorsal 
spines  extending  on  back,  this  surrounded  by  a  ring  of 
sky  blue;  a  similar  smaller  ocellated  spot  on  back  of 
caudal  peduncle. 

173.     Abudefduf  ^  saxatilis  (Linnaeus). 

Common  in  rock  pools  about  Mazatlan,  where  it  was 
obtained  in  abundance  by  Dr.  Gilbert  and  by  us.  The 
largest  specimens  were  taken  by  dynamite  off  the  Vena- 
dos  Islands. 

Careful   comparison  of    these   specimens    with    others 
from    the    West   Indies    shows    no    difference  whatever. 
Glyphisodon  troscheli  Gill,  the  name  given  to  the  Pacific 
Coast  form,  is  therefore  fully  synonymus  with  Abudefduf 
(or  Glyphisodon)  saxatilis. 

In  life,  bright  greenish  yellow  above  with  steel  blue 
bands.  Dorsal  like  back;  other  fins  dusky;  axillary  spot 
faint. 

In  alcohol,  the  color  is  a  slaty  brown  tinged  with  red- 

*  Abudefduf  ForskAl  seems  to  be  identical  with  Olyphisodon  and  is  en- 
titled to  priority,  notwithstanding  its  barbarous  form. 
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dish  brown  below,  showing  faint  dark  cross  bars,  with  no 
bright  color  anywhere,  the  yellowish  green  of  the  back 
being  last  to  fade:  behind  the  pectoral  each  scale  has  a 
white  spot,  these  form  while  lines  that  run  back  to  a  little 
past  the  tip  of  pectoral.  All  fins  dark  except  pectoral, 
which  is  colorless. 

174.  Abudefduf  declivifrons  (Gill). 

This  species  occurs  in  rock  pools  in  abundance  every- 
where about  Maxatlan,  in  company  with  Abudefduf  saxa- 
tilis,  from  which  its  duller  color  readily  distinguishes  it. 

In  life,  dusky  brownish  with  many  pale  spots  on  edge 
of  scales:  these  vary  a  good  deal;  cross  bands  blackish; 
no  bright  colors.  Black  spot  at  base  of  pectoral  con- 
spicuous, a  good  mark,  varying  in  size,  larger  in  older 
specimens. 

175.  Microspathodon  bairdii  (Gill).     Plate  xliil. 
Numerous  small  specimens  taken  in  the  rock  pools  in 

company  with  Eupomacentrui  jlavilatus.  a  species  which 
the  present  one  closely  resembles  in  color,  and  which 
scarcely  excels  it  in  brilliancy.  This  species  has  be^nwell 
described  by  Dr.  Gill.  It  seems  to  reach  only  a  small 
size,  none  of  ours  being  more  than  two  inches  long. 

It  differs  from  the  other  species  of  Microspathodon  in 
its  low  fins  and  in  color.  The  latter  may  be  a  matter  of 
age  only,  but  this  does  not  seem  likely,  as  the  young  (rf 
Microspathodon  dorsalis  (called  by  Dr.  Gill  qtiodrigiitla') 
has  essentially  the  coloration  of  the  adult.  Apparently 
four  species  of  Aficrospafhodoii  exist  on  the  west  coast  of 
Mexico,  but  it  is  possible  that  all  are  forms  of  one  protean 
species,  for  which  the  earhest  specific  name  is  dorsalis. 

Head  3;  depth  2;  dorsal  XII,  16:  anal  II,  13:  eye  2^ 
in  head;  pectoral  1%  ;  anal  \  longer  than  head;  soft 
dorsal  and  anal  lobes  equal  i\\,  in  head:  caudal  lobe  \% 
in  head. 
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Body  compressed,  ovate;  profile  convex;  mouth  wide, 
lower  jaw  included;  teeth  in  a  single  row  and  movable; 
gill-rakers  small  and  numerous;  head  entirely  scaled; 
scales  on  body  large  3-30-9 ;  scales  running  well  up  on 
fins;   lateral  line  high,  ending  under  last  dorsal  ray. 

Color:  Body  divided  into  two  parts  by  a  line  from  the 
opercular  flap  to  posterior  end  of  soft  dorsal,  below  this  line 
it  is  rich,  bright  yellow,  above  it  is  sky  blue,  darker  on 
head,  with  brilliant  sky  blue  spots;  a  chain  of  these  spots 
following  the  suborbitals  below  eye;  a  spot  at  angle  of 
mouth,  two  converging  lines  of  spots  more  or  less  run 
together  from  tip  of  snout  to  upper  edge  of  orbit,  each 
scale  on  nape  with  a  spot  and  a  few  scattering  spots  on 
opercle ;  scales  on  upper  part  of  body  edged  with  dark ; 
a  dark  spot  on  caudal  peduncle  anteriorly  edged  with  sky 
blue;  fins  all  more  or  less  dusky  except  anal  andventrals, 
which  are  white  and  edged  with  black. 

176.     Microspathodon    dorsalis    (Gill).      (Pomacentrus 
quadrigtdia  Gill.) 

A  single  specimen  4  inches  in  length  was  obtained  in  a 
rock  pool  on  the  Peninsula  culled  Vijia,  by  Mr.  George 
B.  Culver. 

This  specimen  corresponds  almost  perfectly  to  Dr.  Gill's 
account  of  Pomataprion  dorsalis.  A  smaller  specimen 
entirely  similar  was  also  obtained.  The  distinctions  be- 
tween this  species  and  Microsfathodon  bairdii  are  con- 
stant though  slight. 

Head  3;  depth  \\\  D.  XII,  16;  A.  II,  12;  scales  3- 
28—10;  eye  2^  in  head;  snout  4;  D.  lobe  i;  C.  lobe 
equals  head;    P.  1%;    V.  equals  head. 

Body  compressed,  the  profile  rounded,  depressed  before 
eye  so  that  snout  projects.  Gill-rakers  numerous,  very 
short,  slender,  close  set.  Preorbital  deep.  Preorbital 
and  preopercle  entire.     Teeth  in  a  single  row,  movable. 
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Family  LABRID^. 

178.  Harpe  diplotasnia  Gill. 
A  single   young  ftimale  specimen  was  obtained  by  1 

at  Mazatlan.     This  species  is  rare  in  collections,  but  i 
Upparentl}'  not  uncommon   iiround  the  rocky  islands, 
has  been  recorded  from  Cape  San  Lucas  by  Xantus,  and 
numerous  specimens  from  the  Revillagigedos  have  bec| 
taken  by  Dr.  Gilbert.     The  form  called  /Airpe  fcc/ara^ 
Gill  is  the  male  of  the  same  species  of  which  Harpe  dipti 
tifiiia  Gill  is  the  female. 

179.  Pseudojulis  notospilus  Giinther. 
This   small  species  is   common    in    rock    pools    abonj 

Mazatlan,  where  numerous  examples,  the  largest  aboill 
six  inches  long,  were  obtained  by  us.  It  was  found  i 
these  pools  by  Gilbert,  and  has  been  recorded  from  Pai 
ama  by  Giinther. 

Coloration  of  adult  blue  green ;  bar  across  base  of  p« 
toral  very  bright:  no  dark  spot  behind  eye;  corners  aai| 
tip  of  caudal  pale,  as  in  young.  Each  scale  of  posteriol 
part  of  body  with  a  small  sky  blue  spot  at  tip;  edges 
scales  bluish,  the  base  oliv-aceous.  Axil  blue,  golden  b^ 
hind.  Breast  and  throat  pale  salmon  color,  with  bluis 
streaks  and  shades ;  cheeks  yellowish,  snout  blue.  Youo|^ 
with  blue  spots  moredistinct,  especially  one  behind  eyej 
Adult  with  four  dark  shades  on  back  e-xtending  on  dorsal 
the  largest  at  front  of  soft  dorsal;  blackish  spot  diffuse, 
not  ocellated.  Caudal  with  faint  bluish  cross-streaks  on 
faint  bronze  ground  color,  the  angles  broadly  whitish  ;  anal 
bronze  with  three  bluish  streaks,  the  tip  pale.  Ventrals 
dusky  edged. 

Young  colored  like  adult  but  brighter,  a  paler  olive 
streak  from  mouth  across  opercle  above  pectoral  to  base 
of  caudal,  this  obsolete  in  adult.     Dorsal  unlike  that  of 
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adult.  First  dorsal  bronze  with  bluish  cross-streaks,  the 
large  black  blotch  ocellated  with  blue  and  with  a  patch  of 
bright  yellow  before  and  behind  it.  Interspaces  between 
this  and  the  two  other,  smaller  black  spots  also  bright 
light  yellow. 

180.     Halichoeres  dispilus  (Giinther).     Plate  xlv. 

This  beautiful  little  fish  was  found  to  be  rather  abun- 
dant in  the  branches  of  the  Astillero  w^hich  cross  Isla  de 
las  Piedras  south  of  Mazatlan.  Unlike  most  species  of 
the  group,  it  lives  on  the  muddy  bottoms,  and  is  abundant 
about  the  roots  of  the  mangrove,  which  border  the  muddy 
branches  of  the  Astillero.  It  reaches  a  length  of  about 
six  inches.  A  few  specimens  were  also  obtained  in  tide 
pools  with  sandy  bottom. 

Head  2/4  >  depth  4;  dorsal  IX,  11 ;  anal  III,  12;  eye 
6  in  head;  snout  3^  ;  maxillary  ^%  ;  pectoral  i}^  ;  anal 
3;   caudal  fin  2. 

Body  slender  and  compressed ;  dorsal  and  ventral  outlines 
similar;  head  pointed,  the  profile  slightly  convex;  mouth 
small,  the  jaws  equal;  teeth  in  a  single  row:  canines  fin 
front  of  jaws ;  at  the  posterior  end  of  the  premaxillary  is 
a  single  strong,  sharp  tooth,  pointing  forward,  and  entirely 
below  the  angle  of  mouth.  Lateral  line  high,  following 
the  curve  of  the  back  to  the  eighth  dorsal  ray,  where  it 
curves  sharply  down  through  two  rows  of  scales,  and  then 
runs  straight  through  middle  of  caudal  peduncle  to  tail; 
pores  of  lateral  line  simple:  scales  large  2—27-10;  head 
entirely  naked;  gill -rakers  very  small  and  pointed  6-f  7. 
Dorsal  spines  slender  but  pungent :  caudal  slightly  round- 
ed, the  upper  angle  slightly  acute:  ventrals  short  not  fila- 
mentous; scales  before  dorsal  in  about  six  rows,  not  cov- 
ering middle  line. 

Length  of  specimen  described,  fivi^  inches.  Number 
2904,  L.  S.  Jr.  Univ.  Mus. 
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In  life  olive  green,  a  bright  blue  streak,  narrow  and 
somewhat  interrupted,  from  eye  to  base  of  caudal:  a 
broader  dark  bronze  streak  just  below  it.  containing  a 
series  of  small  dark  spots,  mostly  arranged  in  threes,  the 
last  one  darkest,  at  base  of  caudal,  just  above  middle  line, 
these  obsolete  in  adult:  below  the  bronze  band,  a  faint 
blue  streak,  then  a  broad  brown  one.  then  a  short  one, 
bright  sky  blue  bounding  the  belly,  ending  over  the  mid- 
dle of  anal:  belly  and  throat  pearl  white.  Head  cherry 
red  and  bronze  anteriorly,  becoming  olive  in  all  specimens 
behind,  mottled  with  blue :  a  dark  blue  edged  spot  behind 
eye:  a  large  black  spot  smaller  than  eye  below  fifth  dor- 
sal spine,  the  spot  crescent  shaped,  bordered  with  yellow 
behind,  mostly  on  one  scale.  Iris  red.  A  golden  cres- 
cent at  base  of  pectoral.  Dorsal  bright  orange,  bluish 
below.  Caudal  cherry  red.  Anal  bright  orange.  No 
spots  on  fins.  Larger  specimens  deeper  in  color,  the 
head  cherry  red.  a  dark  spot  bordered  with  blue  behind 
eye.  Pectoral  not  black.  In  alcoholic  specimens  pearly 
streaks  appear  on  sides  of  head  and  behind  pectoral. 

Found  by  Dr.  Gilbert  at  Mazatlan.  Specimens  have 
also  been  obtained  iit  Panama  by  Giinther,  and  at  Acapulco 
by  Steindachner. 

Our  specimens  differ  somewhat  in  color  from  those 
described  by  Dr.  Giinther,  especially  in  the  hue  of  the 
head  and  caudal  and  in  the  presence  of  a  black  spot  be- 
hind eye.  They  are,  however,  probably  not  specifically 
distinct. 

181.     Thalassoma  lucasanum  (Gill). 

Obtained  by  Dr.  Gilbert  at  Mazatlan :  not  seen  by  us. 
Also   recorded    by   Mr.   Forrer    from    Tres   Marias,   the 

original  types  taken  by  Xantus  at  Cape  San  Lucas. 
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Family  SCARID^. 

182.  Scarus  perrico  Jordan  &  Gilbert.     Perrico. 

This  large  parrot-fish  is  rather  common  about  the  rocky 
islands  near  Mazatlan.  A  single  specimen  was  obtained 
by  us.  The  original  type  was  found  by  Dr.  Gilbert  at 
the  same  locality.  The  fins  of  another  specimen  were 
found  on  the  beach  at  La  Paz  by  Mr.  James  A.  Richard- 
son. 

Body  olive  brown.  The  markings,  fins,  teeth  and  spots 
on  head  all  bright  blue  green. 

Family  EPHIPPID^. 

183.  Chsetodipterus  zonatus  (Girard). 

Occasionally  seen  at  Mazatlan,  several  specimens  be- 
ing taken  by  us  in  the  Astillero.  It  was  found  by  Dr. 
Gilbert  at  Mazatlan  and  Panama.  The  original  type  of 
the  species  came  from  San  Diego,  where  no  author  sub- 
sequent to  Girard  has  seen  it.  It  is  probably  generally 
diffused  along  the  coast,  although  less  abundant  than  the 
corresponding  species  (Chcetodipterus  faber  L.)  is  in  the 
Atlantic. 

Chcetodipterus  zonatus  agrees  with  Chcetodipterus  fabcr 
in  nearly  all  respects.  The  chief  differences  ar^  that 
behind  the  great  band  from  soft  dorsal  to  anal  in  C//. 
zonatus  there  are  two  other  bands;  one  under  middle  of 
soft  dorsal,  the  other  at  base  of  caudal,  both  distinct  com- 
plete rings;  no  other  bands.  The  third  dorsal  spine  is 
not  very  high,  being  only  about  half  length  of  head,  and 
about  twice  height  of  the  fourth.  Dorsal  VIII-i,  i8: 
anal  II,  i6;  scales  70.  Long  rays  of  soft  dorsal  and 
anal  ^  longer  than  head. 
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Family  CH.iiTODONTID.-E. 

184.  Chaetodon  hiuneralis  Gunther.     Muneca. 
Exceedingly  common  in   the   Astillero,    especially   on 

rock  bottom.  It  reaches  a  length  of  about  six  inches, 
and  13  seldom  used  as  food,  although  its  striking  color, 
which  has  suggested  the  name  of  Miiiieca  or  doll,  makes 
it  an  object  of  attention. 

185.  Pomacanthus  zonipectus  (  Gill ) .     Mojarra  de  las 
PiEDRAS.  f  fomiican/Aiis erf srfii/a/is  Jordan  &  Gilbert.) 

Xot  uncommon  in  rocky  places  about  Mazatlan.  Two 
specimens  were  obtained  by  us  with  dynamite  about  the 
wreck  of  a  French  man-of-war  in  the  Astillero,  Smaller 
specimens.  ver\'  different  in  color  from  the  adult,  and 
hence  taken  by  us  to  be  a  distinct  species  (Pomacanthus 
crcseenlalis),  were  obtained  by  Dr.  Gilbert  at  Mazatlan 
and  Panama.  The  original  type  of  the  species  was  taken 
at  San  Salvador  by  Capt.  Dow, 

Description  of  the  adult  of  Pomucantkus  zonipectus: 

Head  3^^:  depth  1%:  D.  XI,  23:  A.  Ill,  20.  Pre- 
opercular  spine  longer  than  eye,  3Jj  in  head.  Last  dor- 
sal spine  1%  \n  head.  Longest  dorsal  ray  J  longer  than 
head,  falcate.  Anal  rounded.  Caudal  short,  truncate, 
i]l  in  head.  Pectoral  moderate.  Ventral  very  long,  % 
longer  than  head.  Preorbital  equals  maxillary,  1I3  in 
head.  Eye  3>i  in  head.  Interopercle  with  one  stoutish 
spine.  Preopercie  very  finely  serrate.  A  large  hump 
at  nape  in  adult. 

D;irk  gray,  blackish  posteriorly,  most  scales  with  black 
ivntcTs:  L-djffs  of  scalfs.  brii^hl  sky  bliu'  in  life,  espe- 
ci.illy  po^lvriorly:  ;.  iri^m^Lil.ir  U:.\v/.v  yv\\o\w  patch  in 
in.ni  ul  lint-  t-oiiru-i-lini:  pcvlor.ils  witli  v,'nir;ils.  then  a 
.liftux-  b!.u-kisli  bai-  from  imn.  nt  .l.rsal  aloiijr  region  be- 
l.Uul    pectorals    to   ventrals.  then   a   broad   curved    bar  of 
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yellow,  obscured  by  blackish  centers  of  scales;  behind 
this  a  diffuse  blackish  area ;  breast  vermiculated  with  blue 
and  yellowish;  a  blackish  bar  covering  most  of  head,  be- 
hind which  the  opercles  and  nape  are  yellowish ;  jaws 
pale  bluish;  dorsal  orange,  vermiculate  with  sky  blue, 
the  edge  bright  sky  blue,  below  which  is  orange;  caudal 
orange,  vermiculated  with  sky  blue,  the  edge  orange,  the 
very  margin  blackish.  Anal  blackish,  vermiculated  with 
sky  blue;  pectorals  light  orange,  marked  with  grayish 
blue.  Ventrals  largely  blue -black,  tipped  with  orange, 
the  spine  bluish. 

Family  TEUTHIDID^. 

186.     Teuthis   crestonis  Jordan  &  Starks  n.  sp.     Bar- 
berg  Negro.     Plate  xlvii. 

Common  in  the  Astillero  and  in  rocky  places  about  the 
islands.  Also  obtained  by  Dr.  Gilbert  in  iSSi  at  Mazat- 
lan  and  Panama.  These  specimens  having  been  destroyed 
by  fire,  have  never  been  described,  and  were  provision- 
ally and  incorrectly  referred  to  the  West  Indian  species 
Teuthis  tractus  (ba/u'anus),  from  which  this  species  dif- 
fers in  a  few  respects. 

Head  3^:  depth  ij;  D.  IX,  26;  A.  Ill,  24;  snout 
i^  in  head;  eye  3^  ;  pectoral  equal  to  head;  caudal  \ 
longer  than  head;  longest  dorsal  spine  equal  longest  soft 
ray,  i^  in  head;   ventral  i\  in  head. 

Body  deep  and  compressed,  the  anterior  profile  steep, 
convex  before  eye ;  caudal  lunate,  the  upper  ray  ^  longer 
than  middle  one,  ventrals  very  long. 

Body  slaty  brown,  mottled  with  gray  but  without  bands ; 
dorsal  with  a  bluish  gray  band  at  base,  then  a  bronze  one, 
forking  on  soft  dorsal  inclosing  a  bluish  gray  band;  ^\e^ 
gray  bands  and  four  bronze  ones  on  dorsal  more  or  less 
distinct,  especially  in  young;    anal  with  five  bluish  gray 
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and  tive  bronze  bands  more  oblique  thtin  those  on  dors; 
and  hence  not  continuous  the  whole  length  of  fin;   caud 
peduncle  black,  a  whitish  yellow  cross-band  behind  spiaejfl 
faint  in  adult,  the  anterior  margin  vertical,  the  posterloi 
concave;   rest  of  caudal  black.     Pectoral  yellowish; 
trals  dusky,  the  spine  black. 

Adult  with  the  pectoral  quite  yellow ;  pale  band  at  baj 
of  caudal  growing  faint  with  age:  a  blue  streak  aloB^ 
base  of  dorsal. 

Numerous  specimens,  the  largest  about  six  inches  n 
length,  numbered  2899,  in  the  L.  S.  Jr.  Univ.  Mus. 

187.     Xesunis   punctatus    (Gill).      Cochinito.      Plate 
xlvi. 

Young  specimens  very  abundant  in  rock  pools  aboufl 
Mazatlan,  hitherto  known  only  from  Cape  San  Lucai 
It  was  not  found  by  Dr.  Gilbert  ai  Alazatlan.  Most  « 
our  specimens  were  secured  by  the  use  of  the  fish  poisoi^tl 
called  gervo.  By  pouring  this  liquid  into  the  rock  pools 
at  !ow  tide  this  and  several  other  species  were  obtained 
in  numbers.  This  gervo  or  gerbo  is  the  milky  juice  of  a 
tree  called  havtiy  abundant  in  the  forests  about  Mazatlan, 
and  apparently  allied  to  the  Slrychaos  nux-vomica.  In 
rock  pools  no  specimens  exceeding  two  inches  in  length 
were  found.  Several  very  large  specimens  were  obtained 
with  dynamite  about  the  islands  of  Creston  and  Isia  Blanca. 
F  where  the  species  reaches  a  length  of  ^(>\,^  inches, 

'  Description  of  ;idult: 

Head  4:  depth  2;  dorsal  V'll,  26:  anal  II,  23;  snout 
I'.j  in  head;  eye  5^^:  pectoral  long  as  head:  ventrfll 
15^  ;   caudal  iH  \   second  dorsal  spine  2. 

Body  deep,  compressed,  covered  with  fine  velvet.  Cau- 
dal with  three  stout  compressed  blunt  spines,  with  broad 
bases,  the  dps  turned  upward.  Some  specimens  with  no 
other  spines:    others  with    many  spines,  similar  in  form 
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but  much  smaller,  scattered  over  posterior  half  of  body; 
most  numerous  about  the  other  spines.  Gill -rakers  ex- 
tremely small  and  weak.  Caudal  evenly  lunate.  Pecto- 
ral not  falcate ;  anterior  profile  concave  before  eye  then 
convex,  the  short  conic  snout  projecting;  lower  jaw  in- 
cluded. Preopercle  obliquely  placed,  its  bony  edge 
slightly  roughened. 

Color  in  life  olive  green,  slightly  paler  below,  every- 
where evenly  covered  with  small  round  black  spots,  close- 
set  and  not  confluent,  the  largest  about  equal  to  nostril. 
Caudal  peduncle  and  fin  abruptly  bright  yellow,  unspotted. 
Other  fins  colored  like  the  body  and  similarly  spotted,  the 
spots  more  sparse,  the  edges  dusky  with  few  spots.  Large 
caudal  spines  whitish,  their  bases  black;  other  spines  all 
black. 

Among  the  young  two  different  styles  of  coloration 
were  noticed,  but  all  probably  belong  to  the  same  spe- 
cies: 

1.  Specimens  with  the  caudal  yellow  are  more  dusky, 
the  dark  spots  much  smaller  and  more  distinct  than  in 
the  others.  Ground  color  of  back  light  steel  blue  gray, 
lighter  below  head.  Caudal  canary  yellow,  clouded  with 
dark  at  base,  the  yellow  running  forward  on  caudal  pe- 
duncle. 

2.  Specimens  with  the  caudal  white  have  ground  color 
lighter,  more  milky  in  general,  much  more  silvery  below 
eye,  the  silvery  forming  an  irregular  triangular  patch  on 
breast  and  opercle ;  caudal  gray  and  white,  black  at  base, 
white  running  forward  slightly  on  caudal  peduncle ;  dark 
spots  on  body  forming  pale  reticulations,  above  lateral 
line  white  patches.  Body  deeper  than  in  yellow -tailed 
specimens. 

Both  have  the  first  dorsal  and  anal  black  at  base,  other- 
wise mostly  white ;    white  line  bounding  the  back ;    dark 
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largely  pale  blue,  especially  toward  the  tail;   faint  traces 
of  numerous  dark  cross- bands.     Fins   dusky  olive,  the 
pectoral  arid  first  dorsal  paler,  base  of  pectoral  dusky. 
Type  No.  1656  L.  S.  Jr.  Univ.  Mus. 

190.     Pachynathus  capistratus  (Shaw).     Coche. 

Common  in  rocky  places  about  the  islands  of  the  Ven 
ados,  Creston  and  Isla  Blanca;  many  specimens  obtained. 
This  species  was  found  by  Gilbert  at  Mazatlan,  and  by 
Steindachner  at  Cape  San  Lucas.  We  have  thus  far 
been  unable  to  find  any  distinction  between  the  American 
form  and  the  common  East  Indian  species,  to  which  the 
name  capistratus  was  first  given.  Two  markedly  differ- 
ent types  of  coloration  were  obtained,  supposed  by  us  to 
be  of  the  two  sexes,  since  no  other  difference  except 
that  of  coloration  is  noticeable.  In  all  specimens  ob- 
tained, however,  the  sexual  organs  were  so  immature 
that  the  sexes  could  not  be  distinguished  thereby. 

Specimens  supposed  to  be  female  dull  olive  with  darker 
clouds;  no  yellow  on  posterior  parts  which  are  scarcely 
paler  behind;  fins  all  plain  olive  blackish;  streak  behind 
mouth  light  bluish,  very  faint,  soon  fading  after  death; 
lower  lip  blue,  then  golden,  then  a  blue  ring,  then  yel- 
low, then  bluish;   upper  lip  livid,  bluish  above. 

Others  supposed  to  be  male  are  in  life  dark  olive 
clouded  with  darker;  posterior  part  of  body  deep  yellow, 
below  median  line;  fins  blackish;  first  dorsal  bright  olive 
yellow  on  membranes;  green  on  caudal  membranes,  the 
rays  black.  Anal  reddish.  Streak  behind  mouth  bright 
red  in  one  specimen,  whitish  in  another.  Upper  lip  livid 
blue  then  orange,  then  golden,  then  livid  blue  or  purplish, 
then  orange,  then  crimson,  then  dark. 

Still  other  specimens  were  marked  with  whitish  shades 
instead  of  red. 

2d  Sbb.,  Vol.  Y.  *        (  32  )  August  15,  1895. 
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Fanrily  TETRAODOXTID.-E. 

191.  Spheroides  aaimlatns  'Jeoy-os)  Tar.  poiitus  C 
Taxbor. 

Very  common  everywhere  in  the  Astillero.     Speci 
entirely  smooth,  and  those  varioasly  prickly,  were  1 
taioed;    prickly  ooes.  both  young  and  old,  were  foi 
bui  00  very  young  which  were  smooth.     There  seems  ■ 
be  no  specific  ditference  recognizable  among  these, 
oi  them,  however,  differ  from  specimeors  taken  i 
60Dth  to  the  Larger  size  of  the  dark  spots  and  in  a  soi 
what  greater  tendency  to  smoothness  of  the  body. 
of   these,  smooth  or  rough,  seem  to  belong  to  the  ] 
called  palitti,  which  is  probably  the  northern  form  4 
rep resenta tire  of  Spkervidti  ammit/alits. 

192.  Spberotdes  lotetns  (Steindacbner).     Botete. 
Rather  common   in   the  eataarj-   with    the   precei 

reaching  a  smaller   size,  the    largest   seen   not  over  1 
inches   in   length.     The   species  was   tirst    described  I 
Seeindachner  from  Altata.  but  until  its  recent  discovi 
in    the    Albatross    collections   it   was    confounded 
Spkeroides  a»gusiiceps  (Jenyns).  from  which  it  is  prt 
ablv   distinct,  although   the    latter,  entirely   smooth 
uniform  duaky  in  color,  may  prove  lo  be  the  adult  fon 
In  both  species  the  two  small  black  flaps  on  the  should) 
are   present,  and  in  both  the  inteForbital  space  is  ' 
narrow  and  concave.     Specimens  taken  at  La  Paz   by 
Mr.  James  A.  Richardson  are  intermediate  in  color,  bat 
retain  ihe  pHckles. 

In   life   grass   green,  with   maroon   colored   spots   and 
markings. 
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Family  DIODONTID-^. 

193.  Diodon  hystriz  Linnaeus.     Puerco  Espino. 

Very  common  about  rocky  places,  especially  among 
the  islands,  where  it  was  also  found  by  Dr.  Gilbert.  All 
specimens  taken  belong  to  the  typical  Diodon  hystrix, 
Diodon  holocanthus,  if  different,  is  unrepresented  in  our 
Mazatlan  collections. 

Family  MOLID^. 

194.  Mola  mola  (Linnseus).     Pez  Mola. 

Found  in  the  open  sea  from  San  Francisco  to  Mazat- 
lan. It  was  seen  at  the  latter  locality  by  Dr.  Gilbert,  but 
not  by  us. 

Family  SCORP^NID^. 

195.  Scorpsena  mystes  Jordan  &  Starks,  n.  sp.    Lapon. 
Plate  Hi. 

Common  in  the  Astillero,  on  the  bottom.  Very  tena- 
cious of  life,  and  much  dreaded  by  the  fishermen  from 
the  poisonous  sting  of  its  dorsal  spines. 

Allied  to  ScorpcBna  plumieri  Bloch,  which  species  it 
represents  on  the  Pacific  Coast. 

Head  2%;  depth  3)^;  dorsal  XII,  10;  anal  III,  5; 
scales  about  30;  orbit  6%  in  head;  maxillary  2;  pec- 
toral 2;  highest  dorsal  spine  3^  ;  second  anal  spine  3; 
caudal  2. 

Body  robust,  not  much  compressed;  interorbital  space 
wide,  not  deeply  concave,  }4  wider  than  orbit;  a  pit  be- 
tween preorbital  and  eye,  and  a  broad  depression  behind 
coronal  spines;  membranous  flaps  on  preorbital,  edge  of 
preopercle,  over  nostrils  and  above  eyes;  preocular,  su- 
praocular, tympanic,  coronal,  occipital,  nuchal  and  exoc- 
cipital  spines  present.  Maxillary  reaching  to  behind  eye; 
lower  jaw  included;    gill -rakers  short  and  thick,  about 
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3-!- 6;  head  naked,  with  the  exception  of  a  few  imbeddi 
scales  on  preopercle  and  posterior  part  of  opercle;  scales 
on  body  large,  many  of  them  with  membranous  flaps. 

Olive-brown  almost  black,  marbled  with  light  drab; 
-opercular  flap  with  pale  edge;  the  fins  much  spotted  and 
[  marbled,  all  except  spinous  dorsal,  with  white   margin, 

ire  distinct  in  the  young;    caudal  fin  showing  three  ill^ 
distinct  cross-bars;  axil  jet  black,  with  white  spots. 

Largest  specimen  fourteen  inches  long. 

This  species  differs  from  Scorptsna  plumicri  \a  havii^ 
B  wider  and  flatter  interorbital  area;  the  lower  jaw  wider 
and  more  rounded  in  front;  the  knob  at  symphysis  not 
so  sharp  and  projecting;  the  pit  behind  coronal  spines 
broader  and  not  so  deep,  and  the  color  darker. 

This  species  was  also  obtained  at  Mazatlan  by  Dr.  Gil- 
bert, who  iHentified  it  provisionally  as  Scorptena  plumieri. 

Types  numbered  1501,  1616,  1617,  2919  on  the  L.  S. 
Jr.  Univ.  Mus.  register. 

196.  Scorpffioa  sonorfe  (Jenkins  &  Evermann). 
This  small  species  is  not  uncommon  in  the  Astillei 

where  numerous  specimens,  none  of  them  over  three 
inches  in  length,  were  obtained.  It  has  hitherto  been 
recorded  only  by  Jenkins  &  Evermann  from  Guaymas. 

Gray  above,  the  flaps  pinkish,  the  bars  blackish;  lower 
parts  pink,  bright  on  ventrals  and  anal;  axtl  orange, 
mottled  with  dusky;  ventrals  and  pectorals  black  at  tip, 
edged  with  pale.  Middle  rays  of  pectoral  slightly  divided 
at  tip,  not  all  of  them  being  strictly  simple. 

Family  TRIGLID.5. 

197.  Prionotus  horrens  Richardson. 

Two  small  specimens,  each  about  two  inches  long,  ob- 
tained in  the  Astillero. 


"^ 
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Family  GOBIID-^. 

198.  Philypnus  lateralis  Gill.     Aboma  de  Mar. 

Common  in  the  Rio  Presidio  and  occasionally  taken  in 
the  Astillero,  especially  where  the  fresh  water  so^ks  into 
it.  The  species  is  common  in  fresh  waters  along  the 
coast,  but  has  not  hitherto  been  noticed  at  Mazatlan. 

199.  Dormitator  maculatus  (Bloch).     Puneca. 

Rather  common  in  the  Rio  Presidio  and  also  in  the 
brackish  waters  about  the  estuary.  The  young  occur  in 
considerable  abundance  in  the  mud  puddles  left  by  the 
winter  rains  or  by  the  high  tides.  It  reaches  in  the  river 
a  considerable  size,  and  is  a  food  fish  of  some  importance, 
said  to  be  the  most  valuable  in  the  Rio  Presidio.  It  is 
generally  common  along  the  coast,  as  well  as  everywhere 
along  the  Atlantic  side. 

200.  Eleotris  asquidens  Jordan  &  Gilbert.     Guavina. 

Rather  scarce  in  the  Rio  Presidio,  where  only  one 
young  specimen  was  obtained  by  us.  A  few  others  were 
found  in  brackish  waters  or  muddy  places  about  the  es- 
tuary. 

Blackish  everywhere,  sides  with  faint  whitish  streaks, 
along  rows  of  scales;  a  broad  blackish  lateral  band  occu- 
pying whole  of  side;  back  and  belly  paler;  traces  of  faint 
dark  cross -bands;  caudal  black,  with  a  pale  margin  and 
some  dark  cross -shades;  pectorals,  dorsals  and  ventrals 
more  or  less  barred  with  black;  a  whitish  bar  at  base  of 
caudal  with  a  darker  one  before  it.  Scales  68;  preopercu- 
lar  spine  well  developed. 

201.  Cotylopus  gymnogaster  (Ogilvie-Grant). 
Recorded  from  streams  about  Mazatlan;  not  seen  by  us. 
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303.     Awaoas  tajasica  f  Lichtenstein).     Aboma  de  Rio. 

Found  in  company  with  Pkilypnus  lateralis,  from  which 
moat  tishermen  scarcely  distinguish  it.  It  is  rather 
less  abundant  in  the  river,  and  was  not  noticed  by  us  ia 
the  Asdllero.  Elsewhere  on  the  coast  it  has  been  recorded 
only  from  the  river  at  San  Jose  del  Cabo  in  Lower  Cai- 
ijomia,  where  it  was  found  by  Mr.  Lyman  Belding  and 
more  recently  by  Dr.  Gustav  Eisen. 

Comparison  with  specimens  from  Havana  shows  no 
difierences. 

303.  Gobins    soporator  Cuvier  &  Valenciennes.      Cai- 
man. 

Found  in  abundance  in  all  rock  pools,  ascending  far- 
ther above  "the  low-tide  mark  than  any  other  marine  spe^ 
cies.  It  does  not  occur  in  fresh  water.  There  seems  to 
be  no  difference  between  these  specimens  and  those  from 
the  Gulf  of  Mexico,  where  it  is  found  everywhere  in 
water  not  exceeding  two  feet  in  depth. 

304.  Gobius  sagittula  (Gunther). 

A  few  small  specimens,  not  over  four  inches  in  length, 
found  in  the  Astillero  on  muddy  bottoms.  It  was  also 
taken  by  Dr.  Gilbert  at  La  Paz,  Mazatlan  and  at  Panama. 
Gobius  Iongieanda,  described  by  Jenkins  &  Evermann 
from  Guaymas,  is  no  doubt  the  adult  of  the  same  species, 
as  Dr.  Gilbert  has  already  indicated. 

Head  4  'j ;  depth  6':^  ;  caudal  |  longer  than  head;  eye 
3j4  in  head;  maxillary  J-^:  snout  3'3;  scales  about  52, 
the  first  37  very  small;  dorsal  \"1-I3:   anal  14;   skull  with 
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slender,  some  filamentous;  caudal  lanceolate;  teeth  sharp, 
rather  small,  the  outer  larger;  lower  jaw  thin  and  flat,  its 
acutish  tip  elevated. 

Olive,  speckled  and  marbled;  side  with  five  oblong  black 
spots,  the  smallest  at  base  of  caudal;  a  black  blotch  on 
opercle;  dark  cross-bars  under  soft  dorsal;  head  much 
mottled;  dorsal  speckled;  caudal  with  ten  zigzag  cross- 
bars of  dark  specks;  pectoral  faintly  barred;  anal  and 
ventral  plain;  a  dark  curved  streak  about  yellowish  base 
of  pectoral;  lower  lip  dusky;  a  blackish  cross-blotch  above 
gill  opening. 

In  the  adult,  called  Gobius  longicauda^  the  caudal  is 
much  longer,  but  there  is  no  other  difference  of  impor- 
tance. 

205.     Gobius  manglicola  Jordan  &  Starks  n.  sp. 

One  specimen  found  in  the  mud  of  the  Astillero  among 
the  roots  of  mangrove  bushes  ( Rhizophora  mangle). 

Head  4^^  ;  depth  5%;  D.  VI-12;  A.  12;  scales  about 
35,  not  to  be  exactly  counted;  caudal  lanceolate,  2%  in 
body;  pectoral  about  equal  to  head;  dorsal  spine  slender, 
not  filamentous,  i^  in  head;  eyes  large,  close  together, 
the  range  partly  vertical,  the  narrow  interorbital  deeply 
furrowed;  no  flaps  on  shoulder  girdle;  scales  moderate, 
ctenoid  anteriorly,  becoming  smooth  behind;  median  keel 
on  head  slight;  head  naked. 

Body  long,  compressed,  the  head  depressed,  the  cheeks 
tumid;  snout  bluntly  truncate;  mouth  large,  the  maxil- 
lary reaching  the  middle  of  eye,  not  produced  backward, 
truncated  behind,  somewhat  oblique,  the  lower  jaw  a  lit- 
tle the  longer;  lower  jaw  flat;  teeth  strong,  the  outer  in 
both  jaws  enlarged;  cranium  without  median  crest,  ab- 
ruptly widened  behind  eyes. 

Color  light  olive  mottled  with  darker;  six  oblong 
blotches  of  blackish  on  sides  as  in  Gobius  boleosoma^  the 


Jti'.  iT.  '.'ti*:  'A  ^s::dkl:  dorsals  asd  c^'.:dal  naeir  check- 
er*'; i'd  lirred  -*^rr.  d^rk  bro-^-i^iih  oraage  and  blackish: 
»r^l  — -cr.^d:  k  dirJc  iho-ilcer  spo'.;  a  dark  bar  before  eye 
iad  -i-*  b-'rlo-A-  eye:  venirali  cuiky.  the  edge  pale. 

Tr-t  ipec:*:s  j^remi  nearest  allied  to  G,hiu5  sagittmJa. 

fJn*:  ipecinien.  : ' .  inche;  ioa^,  o'^nibered  ^^095  on  the 
L.  S.  Jr".  Lmv.  Mu^.  register. 

306.     Camunnia  paradoxa  'Giinthen.     Plate  xlix. 

A  single  specimen  found  on  muddy  bottom  amoi^  the 
rr.angrovrs  lining  the  estuary. 

Head  3;i:  depth  4';  :  D.  \'l-ii:  A.  9:  eye  4  in  head: 
snout  4'^  :  pectoral  i '-,  in  head;  dorsal  spine  1^. 

Form  01  Gvbirjsoma  huici.  Body  compressed:  head 
broad  and  depressed,  with  tumid  cheeks:  snout  not  veiy 
blunt,  short,  oblique -truncate:  eyes  rather  large,  high, 
the  maxillary  not  produced,  extending  to  their  posterior 
margin;  mouth  large,  oblique:  lower  jaw  hea\y,  slightly 
projecting:  teeth  strong;  gill-openings  narrow,  not  wider 
than  base  of  pectoral.  First  dorsal  rather  high,  the  first 
spine  filamentous,  reaching  past  soft  dorsal;  other  fins 
low.  Head  and  anterior  half  of  body  to  front  of  soft  dor- 
sal naked;  scattering  scales  coming  in  above,  twelve  rows 
of  imbricated  slightly  ctenoid  scales  along  median  line  of 
caudal  peduncle  and  forward  to  middle  of  soft  dorsal, 
the  scaled  area  about  as  long  as  head,  the  upper  parts 
better  scaled  than  lower.     Xo  flaps  on  shoulder  girdle. 

Olivaceous  with  seven  or  eight  dark  cross-shades — two 
on  head,  one  across  gill-openings,  one  behind  pectoral, 
and  a  broad  one  bfl(iw  soft  dorsal;  dorsals  duskv.  the  fil- 
anK-ntou>  ray  pink:  lower  h;ilf  nt  >.>tt  dorsal  vellowish, 
upper  dusky:  lower  lliis  bhick;  i-aiulal  .hisky;  a  dark  .-.peck 
at  aiigK-  of  npcrck-;   •<V\v\  i-vcrywluTf  jmruiate  with  black; 
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Skull  without  median  crest.  Interorbital  space  not 
concave.     Head  not  very  abruptly  widened  behind  eyes. 

One  specimen  i^  inches  long  obtained.  This  spec- 
imen differs  but  slightly  from  Giinther's  account  of  Go- 
bius  paradoxus^  a  species  which  is  the  type  of  the  genus 
Garmannia  of  Jordan  &  Evermann  (MS.),  distinguished 
from  Gobius  by  the  half -naked  body.  The  genus  is 
named  for  Mr.  Samuel  Garman,  the  accomplished  ichthy- 
ologist of  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge, Massachusetts,  in  recognition  of  his  important 
contributions  to  ichthyology. 

207.     Aboma  etheostoma  Jordan  &  Starks,  n.  gen.  and 
n.  sp.     Plate  1. 

A  single  small  specimen  found  in  the  mud  on  a  shallow 
bottom  in  the  Astillero. 

Aboma,  new  genus,  allied  to  Microgobius  Poey,  distin- 
guished by  the  large,  ctenoid  scales,  which  cover  the 
body;  head  naked,  rather  long,  pointed  in  profile,  the 
mouth  moderate,  not  very  oblique ;  teeth  rather  strong. 
Dorsal  spines  more  than  six,  none  of  them  filamentous; 
soft  dorsal  and  anal  short;  no  flaps  on  shoulder  girdle. 
Cranium  with  a  slight  median  crest.  The  name  Aboma 
is  used  by  the  Mexicans  in  Sinaloa  as  synonymous  with 
goby.  Besides  the  new  species,  Aboma  etheostonia^  which 
is  the  type  of  this  genus,  probably  Gobius  chiqtuta  Jen- 
kins &L  Evermann,  and  Gobius  lucrctice  Eigenmann  (& 
Eigenmann,  will  be  referable  to  it. 

Head  3^;  depth  5;  D.  V^III-ii;  A.  10;  scales  26; 
longest  dorsal  spine  i>%  in  head;  eye  3;  snout  4;  max- 
illary 3. 

Body  long  and  low,  moderately  depressed  and  pointed 
forward.  Scales  large,  ctenoid  behind,  none  on  head, 
those  on  nape  and  belly  much  reduced.  Mouth  moderate, 
terminal,    moderately    oblique ;     the    maxillary    reaching 
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middle  oi  papil.  iaw;  subequal  or  the  tower  a  titde  the 
lof^rr:  teecfa  rather  stroi^.  No  daps  oa  sboolder  gir- 
dle.  Craahun  with  a  slight  median  crest.  loterorbital 
rid^  ooc  hollowed  out:  skull  doc  abrupdy  widened  be- 
hind. 

Color  olivaceous,  side  with  a  ver\'  br<:ad  iet  black  lat- 
eral band,  three  times  interrupted  by  silverTi".  Caodal 
while  with  four  <,  shaped  bauds,  growing  progressively 
tainter  behind.  Pectoral  mocded  gray,  with  a  iet  black 
obEque  crescent  towards  its  base,  surrounding  a  larger 
yellow  spot,  side  oi  head  with  tour  round  gray  spots  sep- 
arated by  black,  the  largest  beLow  eye.  with  a  black  streak 
before  it.  First  dorsal  jet  black:  sec'cd  mottled:  the 
produced  spine  with  yellowish.     Vena-als  and  anal  pate. 

One  specimen,  t'?  inches  long,  in  the  Museum  of  the  - 
Leland  Stanford  Jr.  (."n-versirii-. 

ao8.     ETamsmtia  zostmtra  ijorda::  JE  G^berti.     Plate 

li. 

Ver^-  conimi_^Q  on  *andy  bi?ct'?ms  everywhere  about  the 
esniarv.  numerous  specimens  being  dug  out  oi  the  sand 
bv  Mr.  ^I'lTam-'-  It  is  seldom  :ou3d  n:uch  if  any  below 
the  mark  .jt  low  tide.  I:  :s  a  veri.-  haads^.^mely  colored 
species,  the  male  being  m^.-re  strikingly  rrrariced  than  any 
'icher  ■:-i  ■:-iir  Gobies.  The  <recies  has  h::r.erto  been  known 
only  tr'iim  i  i^n-^x  specimen  ra*e=  ry  Dr.  Gilbert  at  Mar 
zai^an. 

He^iii  ;  ■_  ;    iepth  t;  o  -'^a'.  l^'-'-}  :    i-:.il  zx:  eye  equals 
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Male  sometimes  with  traces  of  eight  olive  cross -bands. 
Fins  very  ornate,  the  dorsal  and  anal  yellowish  at  base, 
then  a  broad  median  band  of  jet  black,  then  a  broad  white 
margin.  Middle  of  caudal  yellow  to  the  tip,  with  a  black 
band  above  and  below,  and  a  white  edge  above  and  be- 
low this  as  in  dorsal  and  anal;   no  bands  on  tail. 

Female  with  dorsal  filament  short,  reaching  about  to 
first  soft  ray.  Dorsals  and  anal  checkered  with  blackish; 
caudal  faintly  barred;  all  vertical  fins  with  pale  edgings, 
but  without  the  black  stripe  of  the  males. 

Family  GOBIESOCID^. 

209.     Gobiesoz  adustus  Jordan  &  Gilbert. 

Obtained  by  Dr.  Gilbert  in  rock  pools  at  Mazatlan. 
Rare  and  not  found  by  us. 

210.  Gobiesoz  erythrops  Jordan  &  Gilbert. 

Found  rare  in  rock  pools  at  Mazatlan  by  Dr.  Gilbert, 
who  also  records  a  specimen  from  Tres  Marias.  Not 
seen  by  us. 

211.  Gobiesox  zebra  Jordan  &  Gilbert. 

Very  abundant  in  rocky  places  at  Mazatlan,  especially 
among  sea  urchins.  Numerous  specimens  were  obtained 
by  us,  as  also  by  Dr.  Gilbert. 

The  coloration  is  quite  variable,  although  the  markings 
are  rather  constant.  In  general,  light  pink  with  mark- 
ings of  gray,  blackish  and  olive ;  a  distinct  dusky  blotch 
behind  eve  and  a  dark  bar  across  caudal. 

212.  Gobiesox  eos  Jordan  &  Gilbert. 

Found  in  rock  pools  at  Mazatlan  by  Dr.  Gilbert.  Not 
recorded  from  any  other  locality. 

Two  specimens  obtained  by  us  from  rock  pools  among 
echini.  The  bright  cherry  red  coloration  is  distinctive 
and  persists  in  alcohol. 
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Fa=d:_v  OPI5TOGNATHID.t. 
313.     O|astofiiathiis  poncuta  Pe:er$. 

T=.e  criginil  n-pe  ■::  thi*  spevfei  wis  de*^bed  by  Dr. 
P*t*r5  :rc=i  Miz^tlia.  I:  -xi-  ilj.:  fvuad  bj  Dr.  GHbert 
a:  Pa=a=ii.  the  nr-:  ipec:=ie=5  rr.er~ :  -ei  being  as  yei  Ae 

Fi^ily  BLENNlID.t. 
214-     Isesthes  bmipiiiiiis    G-=--r.er  . 

Thif  fptcic*  "K^ji  iounii  :-;  "r*  rjuier  cozsmon  in  rock 
p-i<.U  a:  M.i2a'Jd3  bt'U:  by  Dr.  Gilbert  and  by  us. 

215.  Rnpiscutes  atlanticns  ■  C-^vler  i  Valenciennes.) 
This  specie?  :«  ver\-  coairaci:  :n  rock  pools  about  Ma- 

zstlan.  where  ::  reaches  a  '.ea^-.  of  aboi::  six  inches.  It 
was  found  in  numbers  by  Dr.  GiVr^er:  a;  Mazatlan.  but 
has  not  been  recorded  iron;  lo^'alines  farther  south.  Mr. 
Charles  H.  Townsend  four^d  ::  a:  San  Cristobal  Bay,  and 
Mr,  John  Xanins  at  Cape  San  Lucas.  Thus  far  no  dif- 
ference has  been  lo-^nd  between  these  specimens  and 
:ho5e  iron:  the  West  Imires. 

Body  liver  brown,  paler  below.  Fins  mostly  blackish; 
an  orange  area  on  upper  edge  01  caudal:  a  yellow  one 
tinged  reddish  below.     Eye  red  posteriorly. 

216.  Hupiscartes  chiostictus  1  Jordan  Jc  Gilbert). 
Only  the  original  types  oi   this  species  found  bv  Dr. 

Gilbert  in  the  tide  pools  at  Ma/,i;l.in  have  been  recorded, 
I:  -Aj,-  r.o;  seen  by  us. 

K.i™"y  cl:n::\k. 

217.  Labrosomus  xanti  li:'.:. 

'.  -r;.   .    ::.-:;:    -    M  ..:-:..-  r    .V   :-  ■   :>  «ith  /^u/-is- 

r  ■-:■:.•   .::  .;    ■    ■    ■     l";:v;i:-  A  \  ..\  ".v-t  !-.:;i>    .  and    reaching 
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about  the  same  size.  It  was  also  found  by  Richardson  at 
La  Paz  and  by  Gilbert  at  Mazatlan.  It  has  been  recorded 
from  Cape  San  Lucas  by  Xantus  and  from  San  Cristobal 
Bay  by  Townsend.  The  Pacific  form  called  Labrosomus 
xanti  seems  to  be  scarcely  if.  at  all  distinguished  from 
the  West  Indian  form,  nuchipinnis^  cognate  to  it.  The 
only  difference  we  have  found  is  in  the  dentition  of  the 
vomer,  and  this  may  not  be  constant. 

218.  Labrosomus  delalandi  (Cuvier  &,  Valenciennes). 

Extremely  common  in  rock  pools  at  Mazatlan,  where 
it  was  also  found  by  Dr.  Gilbert.  It  has  not  been  no- 
ticed from  any  other  locality  on  the  Pacific  Coast. 
Thus  far  we  have  not  been  able  to  distinguish  it  from  La- 
brosomus delalandi  of  the  coast  of  Brazil. 

219.  Enneanectes  carminalis  (Jordan  &l  Gilbert)  n.  gen. 
Plate  liii. 

Four  specimens,  types  of  the  species,  were  found  by 
Dr.  Gilbert  in  a  rock  pool  at  Mazatlan.  A  single  small 
example  was  obtained  by  us. 

The  short  chubby  body,  large  rough -ctenoid  scales, 
little  rounded  profile,  and  short  fins  distinguish  this  spe- 
cies sufficiently  from  Tripterygion  Risso,  and  character- 
ize the  new  genus  Enneanectes^  framed  for  it  by  Jordan 
&L  Evermann. 

220.  Auchenopterus  monophthalmus  Glinther. 

Several  specimens  taken  in  rock  pools  at  Mazatlan. 
At  low  tide  it  is  often  left  by  the  recession  of  the  water, 
in  which  case  it  creeps  about  in  the  Corallina. 

In  this  species  the  first  dorsal  is  higher  and  better  sep- 
arated from  the  rest  of  the  fin  than  in  the  California  spe- 
cies, Auchenopterus  integripinnis^  and  there  are  some 
constant  differences  in  coloration. 
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Family  FIERASFERIDyE. 

221.  Fierasfer  arenicola  Jordan  &  Gilbert. 

A  single  specimen  found  in  the  sand  at  Mazatlan  by 
Dr.  Gilbert.  At  first  described  as  a  new  species,  Fieras- 
J^er  arenicola  Jordan  &  Gilbert,  and  subsequently  iden- 
tified with  the  species  which  occurs  in  more  or  less  abun- 
dance in  the  shells  of  the  pearl  oyster.  It  was  not  found 
by  ihe  Hopkins  Expedition.  According  to  Prof.  Putnam, 
the  West  Coast  species,  Fierasfer  arenicola,  is  not  dis- 
tinct from  Fierasfer  dubius  Putnam,  of  the  Florida  Keys. 
We  maj',  however,  retain  the  former  as  distinct  until  com- 
parison of  specimens  can  be  made. 

Family    BROTULID.'E. 

222.  Dinematichthys  ventralis  Gill.     Plate  liv. 
Found    abundant    in    rock  pools    at    Maz.atlan,  where 

specimens  were  taken  reaching  a  length  of  about  four 
inches.  This  fish  has  hitherto  been  recorded  as  ex- 
tremely rare,  and  very  few  were  obtained  by  Dr.  Gilbert. 
This  is  one  of  the  species  that  were  brought  from  their 
hiding  places  by  the  introduction  of  the  poisonous  juice 
ot  the  Hava  tree  into  the  water.  It  has  been  recorded 
from  Cape  San  Lucas  and  Mazatlan. 

Color  in  life,  everywhere  liver  brown,  the  fins  edged 
with  whitish  or  pinkish. 

Family  PLEURONECTID.^. 

223.  Syacium  ovale  (Giinther), 

Occasionally  taken  in  the  Astillero  at  Mazatlan,  where 
specimens  were  found  by  Dr.  Gilbert  and  by  us.  It  is 
more  abundant  at  Panama.  The  broad-headed  form 
called  Syacinni  latifrons  (Jordan  &  Gilbert),  which  has 
been  supposed,  perhaps  wrongly,  to  be  the  male  of  this 
species,  has  been  seen  only  at  Panama. 
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224.  Citharichthys  gilberti  Jenkins  &  Evermann.    Len- 

GUADO. 

Very  common  everywhere  in  the  Astillero,  and  also 
ascending  the  Rio  Presidio  in  the  fresh  waters  neatly  as 
far  as  the  village  of  Presidio.  In  fresh  water  the  color  is 
considerably  brighter  than  in  the  sea,  and  these  fresh 
water  specimens  correspond  to  those  described  by  Jordan 
&  Goss  as  Citharichthys  stimichrasti.  These  seem  to  be, 
however,  of  the  same  species. 

225.  Azeyia  panamensis  (Steindachner). 

Common  in  the  Astillero,  reaching  a  length  of  about 
eight  inches.  The  following  is  account  of  the  finr  rays 
of  nine  specimens:  D.  95,  A.  75;  D.  89,  A.  67;  D.  92, 
A.  71;  D.  89,  A.  71;  D.  94,  A.  74;  D.  89,  A.  71;  D. 
90,  A.  72;  D.  92,  A.  71;   D.  91,  A.  72. 

These  specimens  seem  to  be  inseparable  from  Azevia 
panamensis. 

226.  Etropus  crossotus  Jordan  &  Gilbert. 

Rather  common  in  the  Astillero  with  the  preceding 
species,  but  reaching  a  smaller  size,  rarely  exceeding 
four  inches.  On  careful  comparison  of  our  specimens 
with  others  from  Beaufort,  Pensacola,  Panama,  and  other 
localities,  we  are  unable  to  find  any  differences.  The 
color  varies  with  the  bottom,  some  being  plain  light 
brown,  others  are  much  mottled  with  lighter  or  with 
darker. 

227.  Hippoglossina  macrops  Steindachner. 

This  species  was  described  by  Steindachner  from  a 
specimen  obtained  at  Mazatlan.     We  have  not  seen  it. 

228.  Paralichthys  adspersus  (Steindachner). 

Very  common  in  the  bay  and  Astillero  at  Mazatlan, 
and  in  fact  everywhere  on  the  coast  from  Guaymas  and 
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La  Paz  CO  Panama  and  Callao.  It  reaches  a  length  of 
about  three  teet.  and  i*  a  food  n=h  ot  3>}ine  importance. 
most  9pecimen:>.  however,  being  much  smaller. 

Head  3 '3  :  depth  about  2  in  length  of  body:  0.73(70 
1076):  A.  57  (53  to  6o):  P.  I'l  V.  6:  scales  OD  lateral 
line  about  106-8  with  35  dorsally  and  36  ventrally. 

Flesh  firm.  Body  oblong,  moderately  compressed: 
mouth  Large,  oblique,  the  mandible  verj-  hea\-y .  slightly  pro- 
jecting: 4  canine  teeth  on  each  side  of  lower  jaw  in  adult 
apecimena.  S  in  young,  the  two  anterior  teeth  long:  an- 
terior teeth  of  upper  jaw  strong,  but  sraaller  than  those 
in  the  lower  jaw:  the  lateral  teeth  verv-  small  and  close 
set.  Eye  small,  shorter  than  snout,  about  7  (6  lo  S)  in 
length  of  head:  interorbital  area,  smooth.  Battish,  f} 
width  of  eye.  Scales  cycloid,  small  anteriorly  and  laiger 
posteriorly.  Lateral  line  strongly  arched  anteriorly,  arch 
about  3 '3  in  straight  part. 

Gill-rabers  of  medium  length,  broad,  retrose-serrate  on 
inner  side.  longest  about  -j  length  of  eye.  from  4-f-i3 
to  5  —  14  in  number,  counted  in  eight  specimens:  pecto- 
ral fin  about  as  long  as  mandible,  slightly  more  than  half 
length  of  head.  Dorsal  low.  anterior  origin  opposite  an- 
terior margin  of  eye:  caudal  barely  double  concai-e: 
caudal  peduncle  ver\-  strong.  Anal  spine  obsolete;  ven- 
tral fins  small,  inserted  symmetrically.     Fins  all  scaly. 

Color — Large  specimens  are  dark  brown,  with  blotches 
on  nns;  smalt  specimens  are  covered  with  pearly  white 
and  very  dark  brown  blotches.  The  brown  blotches  are 
iilmo-t  liirrular,  larger  ;ind  with  less  lioiinite  outlines  near 
■!i(-  I  m'-.-r  ■■['  tht  boiiy.  very  liark  .-.r.d  d'.-^tinct  on  caudal. 

>■■::■'  -:--.  ir::^::-  wc:v  ^.Lkc-  i-y  the  ii,.pkins  Expe- 
,:;■:., n  \r.  •■:...■  c>:;:,iry  ,>t  >L./.,::.-.  u^,-;-f  ;hcy  reach  a 
ii.TiL;'"-  '  -    H  *■-■■-■      >fViT.il  .-■.■■.■^■::;u-r.v  ■Acre   also  taken    ;it 
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These  specimens  seem  to  be  identical  with  Paralichthys 
adsfersus^  described  from  Callao  by  Steindachner.  The 
original  types  have  on  the  average  more  gill -rakers  than 
we  find  on  our  Mazatlan  specimens,  but  this  character  is 
subject  to  variation,  and  no  other  distinction  appears. 

In  one  of  Dr.Steindachner's  types  from  Callao  (11,417, 
Mus.  Comp.  Zool.)  we  find  the  gill-rakers  longer,  6-t-i7; 
depth  2%  in  length;  D.  67;  A.  51;  scales  120;  arch  of 
lateral  line  barely  twice  as  long  as  high,  nearly  5  in  straight 
part;   maxillary  2%  in  head. 

Mr.  Garman  has  kindly  examined  for  us  six  other 
specimens,  with  the  following  results : 

''^Paralichthys  adspersus  from  Callao  has  gill-rakers — 

7   above,  as  long  as  the  eye; 

17  below. 

j*Y  about  ^  as  long  as  the  eye. 

y\  nearly  as  long  as  the  eye. 

y\  about  ^  as  long  as  the  eye. 

j\  about  ^  as  long  as  the  eye. 

/y  near  ^  as  long  as  eye." 
— (Garman,  in  lit.,  May  3,  1895.) 

Family  SOLEID^. 

229.  Achirus   mazatlanus  (Steindachner).     Lenguado 
DE  Rio.     ( Solea  pilosa  Peters.) 

Very  abundant  in  the  fresh  waters  of  the  Rio  Presidio 
below  the  village,  varying  considerably  in  color,  and 
somewhat  in  form.  One  specimen  was  taken  in  the 
brackish  waters  of  the  estuary. 

230.  Achirus  fonsecensis  (Richardson). 

Two  specimens  found  in  the  Rio  Presidio  with  Achirus 
mazatlanus;   not  seen  at  Mazatlan. 

2d  8KB.,  Vol.  V  (  33  )  August  16,  1896. 
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331.     Symphunis    williamsi    Jordan   &  Culver, 
Plate  Iv. 

Two  specimens,  the  largest  about  i}4  inches  long,  were 
obtained  by  Mr.  Thomas  Marion  Williams  in  tide  pool* 
with  sandy  bottom,  in  very  shallow  water,  near  the  estu- 
ary at  Mazatlan. 

Head  4J  ;  depth  3^3  ;  D.93:  A.  73;  scales  92,  Body 
slenderer  than  in  Symphurus  plagiusa,  which  it  much  re- 
sembles, but  not  so  slender  as  in  Symphurus  elongatus, 
and  the  caudal  fin  not  black.  Upper  eye  slightly  in  ad- 
vance of  lower. 

Sand  color  in  life :  light  gray,  everj-where  finely  mottled 
with  light  and  dark,  with  traces  of  a  few  very  narrow 
dark-cross  bands.  Fins  all  mottled;  the  caudal  and  pos- 
terior part  of  dorsal  and  anal  not  black,  scarcely  darker 
than  anterior  part. 

Type  numbered  2943,  in  the  register  of  L.  S.  Jr.  Univ 
Mus, 

FamUy  ONCOCEPHALIDv*;. 
232.     Oncocephalus  elater  (Jordan  Sc  Gilbert). 

One  specimen,  the  tj'pe  of  the  species,  presented  to 
Dr.  Gilbert  by  Dr.  Bastow,  then  a  resident  of  Mazatlan. 
It  is  found  in  deep  water,  and  was  not  seen  by  us,  but 
numerous  specimens  have  been  since  dredged  by  the 
Albatross  in  localities  further  to  the  south,  so  that  the 
species  is  now  well  known. 


4 


^ 


FISHES    OF    SINALOA.  507 

SUPPLEMENTARY  NOTE  ON  THE  FISHES  OF  LA  PAZ  HARBOR. 

Mr.  James  A.  Richardson,  a  member  of  the  Hopkins 
Expedition,  spent  two  days  at  La  Paz,  the  chief  city  of 
Baja  California,  where  he  made  a  small  collection  of  fishes. 
The  work  was  done  under  very  unfavorable  conditions,  as 
•La  Paz  has  no  fish  market  and  its  fish  supply  is  obtained 
by  the  spear  and  the  hook  and  line.  There  is  but  one 
seine  at  La  Paz,  a  very  old  and  rotten  one,  which  was 
rented  by  Mr.  Richardson,  as  was  also  a  parachute  seine 
and  a  small  dip-net.  '  Considering  all  the  diflSculties  en- 
countered, the  list  here  given  shows  that  the  locality  is 
well  worthy  of  a  detailed  exploration. 

Concerning  the  harbor  of  La  Paz,  Mr.  Richardson  has 
the  following  notes : 

**  The  approach  to  La  Paz  estuary  is  guarded  by  several 
large  islands,  uninhabited,  wild  and  precipitous.  The  en- 
trance to  the  estuary  is  very  wide,  apparently  ten  or  fif- 
teen miles,  the  general  direction  being  north  and  south 
and  the  length  of  the  estuary  about  fifteen  miles.  The 
estuary  gradually  narrows  to  about  one  mile  at  ten 
miles  from  the  entrance.  As  the  steamer  proceeds  up 
the  estuary  it  is  noticed  that  she  hugs  the  left  bank 
closely.  I  was  told  that  in  all  that  breadth  of  water  there 
is  but  a  very  narrow  channel,  the  balance  of  the  space  in 
the  estuary  being  of  a  sand  formation,  the  sand  bars  com- 
ing very  near  the  surface  of  the  water  so  that  they  can 
be  seen  from  the  deck  of  the  steamer.  The  steamer  in 
following  the  channel  nearly  doubles  on  itself  occasion- 
ally, and  in  the  darkness  of  the  *  night  a  boat  is  lowered 
and  a  search  is  made  for  certain  buoys.  The  left  bank 
is  made  up  alternately  of  gravel  beach  and  abrupt  cliffs 
all  the  way  to  La  Paz.  The  country  behind  La  Paz  is 
hilly  and  mountainous,  of  no  value,  covered  with  rocks 
and  cactus.     The  right  bank  opposite  La  Paz,  as  far  as 
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one  could  see,  is  one  vast  stretch  of  sand  and  mangrove 
bushes  lying  a  little  above  tide  water.  This  is  considered 
to  be  fine  soil  for  cocoanut  trees,  but  it  is  uninhabited  and 
uncultivated.  The  sand  beach  is  verj-  fine;  one  could 
ride  a  bicycle  here  for  fifty  miles  following  the  shore 
line." 

1.  Karcine  entemedor  Jordan  &  Starks. 

Common.     One  specimen  somewhat  decayed  found  on 
the  beach. 

2.  Opisthonema  libertate  (Giinther). 
Two  specimens  obtained  (li^  in.  long). 

3.  Stolephorus  ischanus  Jordan  &  Gilbert. 
Two  small  specimens. 

4.  StolephoQS  curtus  Jordan  &  Gilbert. 
One  specimen. 

5.  Uogil  cephalus  Linna!us. 
Very  common. 

6.  Mugil  ctirema  Cuvier  &  Valenciennes. 
Very  common. 

7.  Querimana  harengus  (Gunther). 

Very  abundant  in  the  lagoons  and  small  estuaries. 

8.  Holocentrus  suborbitalis  Gil). 
Common  in  rock  pools. 

g.     Paralabrax  maculatofasciatus  (Stoindachner). 
Common. 

10.  Lutianus  novemfasciatus  Gill. 

11.  Lutianus  argentiventris  i  I'fioi-). 
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12.  Xenistius  californiensis  (Steindachner). 

Several  young  specimens  obtained. 
Silvery,  with  continuous  streaks  of  bright  warm  brown 
along  the  rows  of  scales. 

13.  Pomadasis  macracanthus  (Gunther). 
Common. 

14.  Orthopristis  reddingi  Jordan  &  Richardson,  n.  sp. 
Plate  xli. 

Allied  to  Orthopristis  ruber  (Cuv.  &  Val.) 

Head  3>6  ;  depth  3;  dorsal  XII,  15;  anal  III,  10; 
scales  8-52-15;   53  pores. 

Eye  4%  in  head;  maxillary  3^^  ;  preorbital  4JS^  in 
snout;  pectoral  i\  in  head;  longest  dorsal  spine  2|; 
longest  soft  ray  3^;  second  anal  spine  4I;  ventral  i|; 
upper  caudal  lobe  i^  ;   base  of  soft  dorsal  in  spinous  i^. 

Body  oblong,  the  back  not  much  elevated ;  the  anterior 
profile  straightish,  slightly  depressed  above  the  eye; 
mouth  small,  low,  the  maxillary  reaching  to  opposite  the 
nostril;  teeth  subequal,  in  broad  bands;  lower  jaw  in- 
cluded; nostrils  both  oblong,  the  anterior  the  larger;  eye 
rather  large,  about  as  wide  as  the  broad  preorbital;  pre- 
opercle  very  finely  serrated  on  its  posterior  margin  only, 
the  serrations  very  weak;  gill-rakers  short  and  small, 
about  12;  scales  moderate,  the  rows  above  lateral  line 
very  oblique,  those  below  nearly  horizontal,  the  series 
from  the  scapular  scale  reaching  middle  of  spinous  dorsal. 
Spinous  dorsal  moderate,  not  deeply  notched,  the  median 
spines  injured  in  youth  in  the  type  specimen;  soft  dorsal 
low,  free  from  scales;  anal  spines  low,  the  second  a  little 
longer  than  third;  soft  rays  scaleless;  caudal  lunate,  the 
lobes  unequal,  the  upper  longer  than  lower,  which  is  more 
obtuse.  Ventrals  rather  long,  inserted  just  behind  axil  of 
pectoral.  Pectoral  rather  short,  not  quite  reaching  tips 
of  ventrals. 
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Color  pearly  gr^y,  darker  above;  each  scale  of  back 
and  sides,  with  a  bright  bronze  spot  behind  its  center; 
these  forming  nearly  continuous  streaks  along  the  rows 
of  scales.  These  streaks  run  upward  and  backward  an- 
teriorly and  nearly  horizontally  otf  sides,  when  they  are 
more  or  less  interrupted  or  transposed.  Head  plain  gray, 
dorsal  with  some  streaks  and  clouds:  outer  tins  plain; 
ventrals  somewhat  dusky. 

One  specimen,  8J4  inches  long,  was  taken  by  Mr. 
Richardson. 

This  species  is  ver\-  closely  allied  to  the  Atlantic  spe- 
cies, Orthopristis  ruber  (Cuv.  &  Val, ).  but  has  the  body 
a  little  more  slender  and  the  head  larger. 

The  specimen  from  Guaymas  pro\'isionalty  referred  to 
Orthopristis  cantharintts  (see  Jordan  &  Fesler.  Rept. 
U.  S.  Fish  Com.  for  1889  to  1891,  500.  1893),  is  perhaps 
a  second  specimen  of  Orthopristis  reddingi. 

This  species  is  named  in  honor  of  Hon.  Benjamin  B. 
Redding,  tirst  Fish  Commissioner  of  California,  a  man 
deeply  interested  in  scientific  research,  to  whom  Mr. 
Richardson  has  been  indebted  for  many  favors,  in  his 
former  capacity  of  Superintendent  of  the  California  Fish 
Hatching  Station  at  Sisson. 

15.  Uicrolepidotas  inomatas  Gill. 

One  specimen,  10  inches  long,  obtained.     Common. 

16.  Umbrina  xanti  Gill. 

Common. 

17.  Micropogoo  ectenes  Jonl.in  \-  (Jilben. 

iS.     Eucinostomus  gracilis  I'iiK:. 
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19.  Xystema  cinereum  (Walbaum.) 
Common.     About  twenty  Specimens  obtained. 

20.  Gerres  lineatus  (Humboldt). 
Common. 

21.  Scarus  perrico  Jordan  &  Gilbert. 
One  specimen,  found  dead  on  the  beach. 

22.  Spheroides  lobatus  (Steindachner). 

Common.  Two  specimens  obtained.  In  color  these 
approach  Spheroides  augusticeps  (Jenyns).  It  may  be 
that  lobatus  is,  after  all,  the  young  of  augusticeps^  as 
was  supposed  by  Jordan  and  Gilbert. 

23.  Diodon  holacanthus  Linnaeus. 

Common.  One  specimen,  ii  inches  long,  was  obtained. 

D.  12;  A.  12;  back  and  sides  covered  with  spots;  no 
spots  on  fins  or  tail;  back  very  dark;  a  dark  band  be- 
tween eyes;  frontal  spines  nearly  as  long  as  pectoral 
spines  which  are  longest. 

24.  Alezurus  armiger  Jordan,  n.  g.  and  sp.     Gobiid^. 
Plate  xlviii. 

H^ad  4^;  depth  8;  dorsal  V'I-13;  anal  11 ;  V.  I,  5; 
scales  about  102-30;  eye  8  in  head;  maxillary  2%  ;  man- 
dible lyi  :  snout  5^  ;  interorbital  4^  ;  pectoral  i|;  cau- 
dal equals  head;   ventral  2;   last  dorsal  ray  i|. 

Body  long  and  low,  compressed  posteriorly,  depressed 
in  front.  Head  flattish  and  broad  above,  the  cheeks  mod- 
erately tumid.  Eyes  small,  high  up,  separated  by  a  broad 
flattish  interorbital  space;  snout  short;  mouth  moderate, 
very  oblique,  the  maxillary  ceasing  below  the  center  of 
pupil;  lower  jaw  very  heavy,  oblique,  projecting  beyond 
upper,  its  outline  horseshoe-shaped,  obtuse  in  front.  Teeth 
in  rather  broad    bands,    the    outer    enlarged  below,    but 
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scarcely  so  above:  nooe  ot  them  canine-Uke.  Top  oi 
head  with  very  small  scales.  Cheeks  and  opercles  witfa 
rudimentary  scales  above.  Preopercle  with  a  concealed 
antrose  hook  below  as  in  EUotris.  Scales  on  body  very 
small,  perfectly  smooth,  partially  imbedded:  scales  on 
nape  and  throat  minute.  Gill  membranes  extendiDg  a 
little  forward  below,  so  that  the  branchioste^als  are  free 
from  the  isthmus. 

.  Insertion  of  dorsal  twice  as  far  from  middle  of  base  of 
caudal  as  from  tip  of  snout:  the  tin  low.  its  slender  rays 
slij^htly  tilamentous.  Soft  dorsal  low.  its  last  ray  highest. 
Anal  similar,  beginning  under  second  dorsal  ray.  Cau- 
dal long,  bluntly  pointed  behind,  with  stronglv  procurreot 
base  above  and  below,  the  base  above  two-tifth  length  of 
head  formed  of  fourteen  short  rays,  that  below  a  Uttle 
shorter,  of  twelve  rays,  this  procurrent  portion  forming  an 
angle  with  the  caudal  proper  where  it  joins  it.  Pectoral 
and  ventrals  short,  the  ventrals  inserted  under  pectorals. 

Color  olive  green,  dusky  above,  paler  below,  bat  everv- 
where  covered  with  line  black  dots.  Both  dorsals  with 
the  membranes  pate,  the  rays  each  barred  with  black. 
Caudal  mesially  blackish,  all  the  rays  barred  or  chequered 
in  line  pattern.  Pectoral  and  anal  pale,  stmilarlv speckled; 
base  of  pectoral  dusky:   ventral  finely  speckled. 

One  specimen.  6';  inches  long,  taken  bv  Mr.  James 
A.  Richardson  in  the  harbor  of  La  Paz. 

This  species  seems  to  be  the  type  of  a  distinct  genus 
allied  to  ElcArh  and  Ervtelii,  distinjruished  from  EUo- 
tris by  i:-j  very  small  cycloid  seniles,  from  ErotcHs  bv  its 
i..n.:(.-a'.._-':  pro'ipcrc-j'.ar  hMuk.  .mii  :ri-.:;i  both   by  the  pro- 
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25.  Gobius  sagittula  (Giinther). 

Two  large  specimens,  each  six  to  eight  inches  long, 
besides  one  very  young  example,  corresponding  to  the 
form  called  Gobius  longicauda  of  Jenkins  &  Evermann. 
As  Dr.  Gilbert  has  noticed,  this  is  the  adult  form  of  the 
species  called  by  Dr.  Giinther  Euctenogobius  sagittula^ 
of  which  specimens  were  found  by  us  at  Mazatlan. 

The  species  is  very  similar  to  Gobius  oceanicus  of  the 
Atlantic. 

26.  Gobius  soporator  Cuvier  &  Valenciennes. 
Very  common. 

27.  Scorpaena  mystes  Jordan  &  Starks. 
Common. 

28.  Labrosomus  xanti  Gill. 
Common  in  rock  pools. 

29.  Labrosomus  delalandi  (Cuvier  &  Valenciennes). 
Common  in  rock  pools.     ' 

30.  Auchenopterus  monophthalmus  Gunther. 
Not  rare;   in  rock  pools. 

31.  Paralichthys  adspersus  (Steindachner). 
Very  common;   about  ten  specimens  taken. 
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SOME  MEXICAN  NEUROPTERA. 

BY    NATHAN    BANKS. 

The  following  sixteen  species  of  Neuroptera  were  col- 
lected by  Dr.  Gustav  Eisen  and  Mr.  Frank  H.  Vaslit 
mostly  in  the  Cape  Region  of  Baja  California;  a  few, 
however,  are  from  Tepic,  Territory  of  Tepic. 

Although  the  collection  is  too  small  for  generalization, 
it  may  be  noted  that  the  described  species  from  Baja 
California  were  previously  known  from  California;  and 
there  is  not  a  single  species  of  general  distribution  in  the 
United  States.  The  three  species  of  Chrysopa  which 
appear  to  be  new  have  the  wings  less  veined  than  usual, 
the  cells  being  larger  than  in  our  eastern  species.  Of 
the  three  species  from  Tepic  one  appears  to  be  new, 
though  it  would  seem  strange  that  such  a  prominent  in- 
sect had  escaped  observation.  All  of  the  specimens  are 
alcoholic. 

SlALID^. 

Raphidia  australis  nov.  sp. 

Length  13  mm.  Face  yellowish;  palpi  fuscous,  annu- 
late with  white;  antennse  yellowish,  darker  toward  tips; 
head  granulate,  above  and  behind  shining  greenish,  with 
a  smooth,  elongate,  rufous  spot  reaching  nearly  to  the 
ocelli ;  sides  of  head  behind  the  eyes  straight,  not  convex ; 
prothorax  slender,  rufous,  contracted  before  middle, 
granulate,  each  granule  giving  rise  to  a  short  hair,  an  in- 
distinct black  fork  on  the  basal  portion  ;  legs  pale  yellow  ; 
abdomen  black,  with  many  longitudinal  rows  of  yellow 
spots,  those  on  sides  are  larger  and  more  or  less  con- 
nected, a  black  median  line  on  the  yellow  venter,  ovipos- 
itor nearly  as  long  as  the  abdomen,  upcurved.  Wings 
quite  short,  but  six  or  seven  costal  transverse  veinlets, 
subcosta  runs  into  the  costa  at  a  point  before  the  ptero- 
stigma  twice  the  length  of  the  latter ;   pterostigma  short, 

2d  Skb.,  Vol.  V.  August  20.  1893. 
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barely  twice  as  long  as  broad,  tour  short  cells  beaeath  tt 
in  tore  wings,  in  hind  wings  two  short  cells  aad  then  a 
longer  one. 

Described  from  two  specimens  trom  San  Lazaro.  Baja 
California. 

>I.\>'TI-*PID.C 

S'iiiPHASts  siGSATA  Hagen. 

a»^iL.  SteH.  Enc/ic.  Zeit.  1577.  p.  3)^- 
Two  specimens,  one  from  San  Lazaro.  the  other.  San 
Joic  del  Cabo.  Baja  California.     September. 

Chrysofid.c. 
Chrvsopa  exterxa  Hagen. 

H*Mn,  Svn.  N^nropt.  N.  Am.  I'^l,  p.  221. 

\  single  specimen  from  Tepic,     October. 

Chry-sopa  perfelT.*  nov.  sp. 

Length  15  mm.  Pale  yellowish,  a  bUck  stripe  from 
each  eye  to  the  mouth:  palpi  black:  antenn:e  shorter 
than  the  wings,  pubescent,  whidsh,  slightly  darker  toward 
the  tips:  prothorax  nearly  as  long  as  broad,  narrowed  in 
front,  a  large,  elongate,  rufous  spot  each  side  starting 
from  the  anterior  edge,  but  not  reaching  the  posterior 
margin :  anterior  lobe  ot  mesothora.x  nnth  a  rufous  spot 
each  side :  meso-  and  metathora.T  sometimes  with  a  whitish 
median  stripe:  legs  whitish,  white  haired:  abdomen  yel- 
lowish. Wings  moderately  slender,  anterior  pair  scarcely 
7"^  :n;eG  at  ::ps.  the  posterior  pair  more  distinctly  so:  cos- 
'.:'.  '.rarisversals  black:  mosi  of  :he '.''.her  transverse  vein- 
'.•■■-  ir-  f--i  ,;?  .1;  cr.i':-,  .i;;..!  :.i-.r.:'.y  ;:'.,irLdned  with  fus- 
.-;  ■,■■  -::'.'-:.■  ::::- c:i::_— u'rc  .-:,i  ."v";  r.iaius  is  beyond 
:     .:■■  -:  .'.   v■.v:^-^  v:--.i- :     -v,    :^,^    ,;-?i:.i^   cell    about 

_   ■  -.-..■  .-■;    ::,':■  1  ^;ii;'v, -;;-!!■■.  ■H  "^v  .iivi^ic-n  ending 
.--.-  :"r^:   ■:■;:>■-:-."         vu-  ra^iial  sector: 
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cells  large,  four  gradate  veins  in  the  first  series,  five  or 
six  in  the  second  series ;  pterostigma  not  distinct. 

Several  specimens,  San  Lazaro  and  El  Taste,  Baja 
California. 

Chrysopa  valida  nov.  sp. 

Length  14  mm.  Pale  yellowish,  no  spots  on  head; 
tips  of  palpi  fuscous;  antennae  much  shorter  than  wings, 
whitish,  a  red  line  above  on  basal  joint;  prothorax  much 
shorter  than  broad,  narrowed  in  front,  barely  rufous  each 
side;  rest  of  thorax  and  abdomen  yellowish;  legs  short, 
whitish,  with  white  hairs.  Wings  moderately  slender, 
anterior  pair  barely  pointed,  the  posterior  pair  very  dis- 
tinctly so;  nearly  all  the  transversals  and  gradate  veins 
in  anterior  pair  are  black  or  fuscous,  and  some  gradate 
veins  in  hind  wing;  usually  but  two  black  transversals 
before  the  veinlet  which  connects  subcosta  and  radius; 
second  cubital  cell  more  than  twice  as  long  as  broad, 
barely  swollen  on  the  anterior  side ;  division  of  third  cu- 
bital cell  ends  just  beyond  the  first  transversal  to  radial 
sector;  cells  quite  large,  three  gradate  veins  of  the  first 
series,  and  six  in  second  series ;  pterostigma  very  distinct, 
opaque  whitish. 

A  few  specimens.  El  Taste  and  San  Jose  del  Cabo, 
Baja  California.     September. 

Chrysopa  incerta  nov.  sp. 

Length  14  mm.  Brownish  yellow,  face  yellow,  with- 
out spots;  antennse  shorter  than  wings,  black,  except  the 
basal  joint  which  is  yellow  and  inflated;  tips  of  palpi  fus- 
cous; prothorax  much  broader  than  long,  much  narrowed 
in  front,  a  fuscous  stripe  on  each  side,  meso-  and  meta- 
thorax  with  a  few  fuscous  spots;  abdomen  with  many 
fuscous  dots  and  streaks;  legs  pale  with  black  hair,  tarsi 
darker,  an  elongate  fuscous  spot  above  near  tip  of  femur. 
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Wings   moderate,  anterior  pair  Mrancely  pointed  at  tip. 

posterior  pair  a  little  more  so :  in  anterior  pair  the  tran^ 
versaU.  (jradate  veinlets,  minv  of  ie  marvinal  veinlets, 
and  most  or  radial  sector,  bUck  or  tuscous:  in  posterior 
pair  the  transversals  and  gradace  veinlets  mscous:  con- 
necting veinlet  between  sabc-osta  and  radius  is  beyond  the 
second  costal  transversal:  second  cubiul  ceQ  more  than 
tirice  as  long  as  broad,  barely  swollen  on  anterior  »de; 
divi«ion  ot  third  cubital  ceil  ends  beyond  the  tirst  trans- 
versal to  radial  sectors :  two  or  three  gradate  veins  in  first 
series,  live  or  six  in  second  series:  pterostigtoa  moder- 
ately distinct. 

Two  specimens,  EI  Taste,  Baia  Caiiiomia, 

M'i-RMELEOMD.t . 

.AfAXTHACLisi^  FALLAX   Rambr. 
Bimbr,  y«<:r>pt^  (>.  3S5. 
HagcD.  Syc,  Se^ropt,  S.  Ail...  p.  i23. 
Several  specimens  trom  San  Lazaro  and  San  Jos£  del 
Cabo.  Baia   California.     September.      It   is   distributed 
throughout  tropical  .\merica.  from  California  to  .\rgen- 
tine. 

AcAXTHACLisis  coxGENER  Hagen. 

Hk^ii.  Sro.  X«iiropt.  N.  Am.,  p.  ■i2^. 
One  male.  San  Jose  del  Cabo.  Baja  California.     Sep- 
tember.     It  is  more  common  northward  on  the   Pacific 
coast- 

BrACUVNEMLRIS    PEREGRINl<    ILitijen. 


'tember,  and  one 
This  is  found  as 
■ka.  hut   is  more 
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Brachynemurus  sackeni  Hagen. 

Hagen,  Can.  Entom.  1888,  p.  94. 

Many  specimens  from  San  Jos6  del  Cabo,  Baja  Cal- 
ifornia. September.  Previously  known  from  Arizona, 
Texas,  California  and  Mexico. 

Brachynemurus  californicus  nov.  sp. 

Length  9  26  mm.,  6  35  mm.,  alar  expanse  50-55  mm. 
Head  yellowish,  a  broad  fuscous  band  through  antennal 
sockets  from  eye  to  eye,  vertex  with  two  transverse  rows 
of  fuscous  spots,  and  behind  on  each  side  a  brown  and  a 
black  spot;  antennae  with  two  basal  joints  pale,  a  band 
in  front  and  behind  on  first  one,  rest  annulate  with  fus- 
cous; prothorax  with  abroad  fuscous  stripe  each  side, 
which  is  forked  in  front  and  contains  a  pale  spot  behind ; 
on  each  lower  side  is  a  shorter  and  less  definite  fuscous 
stripe ;  many  fuscous  spots  on  each  upper  side  of  meso- 
and  metathorax,  forming  a  more  or  less  maculose  stripe ; 
other  spots  on  middle,  some  of  them  shining  black;  a 
broad  black  stripe  below  wings,  containing  an  interrupted 
pale  line;  legs  thickly  dotted  with  fuscous,  black  on  tips 
of  tibiae,  third  and  fourth  tarsal  joints  wholly,  and  the  tip 
of  the  fifth  joint;  spurs  about  as  long  as  the  basal  joint. 
Abdomen  of  6  longer  than  the  wings,  of  the  ?  shorter; 
pale,  lineated  with  fuscous,  near  the  tip  often  broken  into 
spots  more  or  less  connected;  second  segment  mostly 
fuscous,  the  others  with  a  median  and  side  stripes,  the 
former  narrow  in  the  middle,  usually  wanting  on  basal 
part  of  basal  joints,  last  segment  almost  w^holly  fuscous. 
Nearly  everywhere  scantily  clothed  with  white  hair  and 
black  bristles.  The  appendages  of  the  6  pale,  and  dotted 
with  fuscous,  twice  as  long  as  last  segment,  slender,  bowed 
and  slightly  upcurved,  a  comb  of  stiff  bristles  above  near 
tip.  Wings  narrow,  hyaline;  veins  fuscous,  pointed  with 
white;    small  fuscous  spots,  most  distinct  on  radius  and 
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along  cubitus ;  basal  part  of  hind  margin  of  wings  with  a 
long  fringe:  the  costal  area  biareolated  from  near  the 
base  to  the  pterostigma;  the  space  behind  the  radius,  be- 
fore the  origin  of  the  radial  sector,  is  also  biareolated;  the 
furcation  of  cubitus  is  considerably  beyond  the  origin  of 
the  radial  sector. 

Numerous  specimens  from  San  Lazaro,  Sierra  EI 
Taste  and  San  Jose  del  Cabo,  Baja  California,  Septem- 
ber. By  its  biareolated  costal  space  it  is  eridently  re- 
lated to  B.  inscriplus  Hagen,  but  the  markings  are  quite 
different. 

Br.\chynemlrus  fratersus  nov.  sp. 

Lengths  iS  mm,,  j  26  mm.,  alar  expanse  35—40  mm. 
This  is  so  extremely  similar  in  structure  and  in  coloration 
to  the  preceding  species  (B.  caUfornicus)  that  it  may  be 
but  a  small  variety  of  it.  But  the  specimens  were  taken 
at  the  same  time  and  place,  and  show  no  intermediate 
sizes,  so  I  shall  consider  it,  for  the  present  at  least,  as 
distinct.  It  dift'ers  from  B.  caiifornicus,  besides  the  size, 
only  in  that  the  appendages  of  the  I  are  scarcely  twice  the 
length  of  the  last  segment  of  the  abdomen ;  and  the  mark- 
ings on  the  sides  of  the  abdomen  of  the  5  .  and  on  the 
prothorax  are  usually  much  less  distinct. 

Several  specimens  from  San  Lazaro  and  San  Jos^  del 
Cabo.  Baja  California.     September, 

Brachynemiris   MKxiiWNi's  nov.  sp. 

Lonj^ih  i  ;S  niTii..i  4;  mm.,  alar  expanse  55—60  mm. 
Hi-.ni  yf'.i.  uis;;.  .1  hr.'Uii  b'..i>.-k  b.iii,!  across  antenna!  re- 
_■  ■■!Va\  ■A':'".  :\\'  v-i  :■.■■".;--■■:. .p^-.l  -''..i^-k  spi.'ts,  some- 
— ,-  V  :':-iv-i.\:  >i-:"-.:  ■  ':  \.-  :--  :■:■  racii  stripes:  an- 
■:.■-...  '-:  '-'-■:,■:-<.  :■..-..:  ■  ■■-  -  ,\  ..>■  vo.  annulated  with 
..\  ■-i"   ■\--    .  ■-'■'■'.'.'    :  ,:..:'■-  iv^'wn  stripe  e.nh 
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tenor  margin,  outer  branch  falling  short,  sometimes,  how- 
ever, uniting  with  the  inner  branch;  lower  margin  each 
side  fuscous;  meso-  and  metathorax  above  interruptedly 
lined  with  fuscous,  sides  with  many  fuscous  spots  usually 
connected;  legs  yellowish,  with  scattered  brown  dots, 
tips  of  tarsal  joints  blackish ;  abdomen  blackish,  a  yellow^ 
ish  line  above  on  each  side  of  the  basal  joints;  clothed 
throughout  with  black  bristly  hair.  Wings  hyaline,  veins 
pale ;  both  pairs  evenly  spread  with  many  small  fuscous 
spots,  of  about  equal  size,  usually  having  for  their  center 
the  base  of  a  transverse  veinlet;  pterostigma  large,  dis- 
tinct, cream  yellow.  Wings  broad,  costal  space  not  biare- 
olate  till  ne^  middle  of  wings,  space  behind  radius  sim- 
ple, cubitus  forks  beyond  the  origin  of  radial  sector,  but 
before  the  forking  of  radial  sector.  Antennae  of  S  longer 
than  thorax,  a  little  shorter  in  the  ?  ;  spurs  longer  than 
basal  tarsal  joint;  abdomen  in  the  6  longer  than  wings,  in 
the  9  shorter ;  appendages  of  the  6  shorter  than  last  seg- 
ment of  abdomen,  nearly  parallel,  upcurved,  their  tips 
divaricate,  a  comb  of  stiff  bristles  near  the  tip  above. 
A  number  of  specimens  from  Tepic.     November. 

Myrmeleon  rusticus  Hagen. 

Hagen,  Syn,  Neiiropt.  N.  Am.,  p.  233. 
Hagen,  Can.  Entom.  1887,  p.  210. 

Several  specimens  from  San  Jose  del  Cabo,  Baja  Cal- 
ifornia.    September. 

ASCALAPHID^. 

Ulula  mexicana  McLach. 

McLachlan,  Journ.  Linn.  Soc,  Zool.  1871,  p.  248. 

A  single  specimen  from  Tepic,  Mexico.     October. 
Ulula  bicolor  nov.  sp. 

Length  30  mm.,  alar  expanse  55  mm.      Hair  on  face 
white,  more  grayish  on  head  and  thorax;    white  on  coxas 

to  8KB.,  Vol.  V.  (  34  )  August  20.  1896. 
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Aad.  tetnora.  rest  ot  lees  pale  yellowish,  witfa.  black  bi.^ 
ties,  ^boomen  marked  with  brown  anc  yellowtsh  ht  the 
usual  posem.  prainose  benearh :  aateiins  macii  shorter 
than  wim^s.  yellowish,  tips  or  foino  roscoos.  dub  pttfe 
brownbh :  pteroatiEraia  oi  tore  win^s  cream  white-  of  hiad 
winsjs  more  rB:3CQU3:  a  corvee  dark  clooi  below  pceros- 
ti^ma  or  hiod  winas  ia  s<:)me  specimens.  VeaatDoii  Q» 
£~.  kyotima. 

Several  specimens  trom  San  J.jst:  del  Cabo.  Sepcember. 
and  Sierra  Et  TaHe.  Baja  Caliiomia.  Wrter*  tram  L~. 
kyilina  principally  ia  tae  shorter  antennie  and  Eghc  cat- 
ored  pterosagma- 


THE  SPECIES  OF  THE  GEinJS  ZAUrrUSIA. 

BY    JOHN    VAN    DENBURGH, 
Curator  of  the  Department  of  Herpetotogy. 

A  large  number  of  specimens  of  Xantusia  vigilis  and 
several  of  Xantusia  henshawi^  which  I  have  recently  col- 
lected, tempt  me  to  present  revised  descriptions  of  the 
species  of  this  genus  of  lizards.* 

Key  to  the  Species. 

a^     One  series  of  small  plates  (snperciliaries)  ever  eye. 
V.    Ventral  plates  in  twelve  longitudinal  series. 

c^    A  single  frontal,  eye  large.  X.  vigiUa. 

o'.     A  pair  of  frontals,  eye  small.  X,  gilberti. 

b'.    Ventral  plates  in  fourteen  longitudinal  series.  X.  henshawi. 
a'.    Two  series  of  small  plates  (superciliaries  aud  supraoculars)  over  eye. 

Ventral  plates  in  sixteen  longitudinal  series.  X,  riversiana, 

Xantusia  vigilis  Baird. 

Xaniuna  vigilis. 

1859,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  p.  255. 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  198,  pi.  iii,  figs,  la-lc. 

Description, — The  body  is  subcylindrical,  with  very 
short  limbs.  The  upper  surface  of  the  head  is  flattened, 
curving  towards  the  snout.  There  are  three  folds  on  the 
throat,  the  anterior  connecting  the  ears  and  encircling  the 
head.  The  nostril  is  pierced  ^t  the  junction  of  the  ros- 
tral, internasal,  postnasal  and  first  labial  plates.  The 
rostral  is  in  contact  with  the  first  labial  and  internasal 
plates.     The  two  internasals  are  followed  by  a  large  sub- 

*  Since  this  paper  was  written,  two  new  genera  of  Xantusida) — Zablepsis 
and  Amoebopsis — have  been  proposed  (Am.  Nat.,  xxix,  Aug.  1895,  p.  757), 
to  contain  Xantusia  henshawi  Stejn.  and  Xantusia  gilberti  Van  D.  Neither 
appears  to  me  well  founded.  None  of  the  characters  alleged  to  be  distinct- 
ive of  Zablepsis  is  constant,  even  as  a  specific  character  of  X.  henshawi; 
and  the  general  scutellation  and  coloring  of  X.  gilberti  are  so  like  those 
of  X.  vigilis  as  to  indicate  close  relationship.  Why  these  separations 
should  have  been  made  and  X.  riversiana  still  have  been  left  in  the  original 
genus,  I  cannot  comprehend. 

2i>  Sbb.,  Vol.  V.  Auguat  28,  1896. 
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hexagonal  frontonasal.  Behind  this  are  two  prefontals 
(in  contact),  bordered  posteriorly  by  the  single  broad 
frontal  and  the  first  superciliary  plates.  Each  of  the  t^o 
frontoparietal  plates  forms  sutures  with  the  frontal,  second, 
third  and  fourth  superciliaries,  first  supra  temporal,  parie- 
tal, interparietal  and  its  fellow  of  the  opposite  side.  The 
parietals  and  the  very  large  interparietal  are  bordered 
behind  by  the  two  large  occipitals.  A  row  of  small  supra- 
temporal  scutes  lies  along  the  outer  edge  of  the  occipital 
and  parietal  plates.  The  two  large  loreals  are  in  contact 
below  with  the  superior  labials,  and  above  with  the  fronto- 
nasal and  prefontal  plates.  In  front  of  the  first  loreal  is  a 
large  postnasal.  A  series  of  small  plates,  the  upper  of  which 
are  the  superciliaries,  usually  surrounds  the  eye.  Be- 
tween this  ring  and  the  larger  loreal  are  two  or  three  small 
plates.  There  are  four  or  five  superior  and  three  or  four 
inferior  labials  to  a  point  below  the  pupil.  The  eye  is 
large,  without  lids,  and  with  vertical  pupil.  Its  diameter 
is  contained  about  twice  in  the  distance  from  the  etid  of 
the  snout  to  the  orbit.  The  oblique  ear  opening  has  a 
very  weak  anterior  denticulation.  The  inferior  labials 
are  in  contact  with  the  large  sublabials.  The  first  pair  of 
the  latter  are  in  contact  on  the  median  line.  The  back, 
sides,  upper  and  posterior  surfaces  of  the  limbs,  and  the 
gular  regions,  are  covered  with  subhexagonal  granules. 
There  is  a  series  of  large  plates  along  the  edge  of  the 
last  gular  fold.  The  quadrate  ventrals  are  in  twelve  longi- 
tudinal and  twenty-seven  to  thirty  transverse  rows.  The 
hirf;e  prcanal  plates  are  arranjjjed  in  two  series  of  two 
each,  ^^imietiincs  surrounded  by  a  tew  smaller  scales  or 
-ranulo^.  The-  t.iil  is  ciuilral.  ;iikI  i-nvored  with  whorls  of 
.-m.inih  sialics,  wliii'li  Aiv  viTv  ri;in-nw  and  transversely 
i-..iiw\-.      h>  k-ii;^lli  is  \cry  \  .iri.ilili'.      .-^ix  to   ten   femoral 
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The  ground  color  in  different  specimens  varies  from 
smoke  gray,  through  many  shades  of  yellow  and  brown, 
to  clove  brown.  Scattered  granules  are  dark  brown  or 
black.  At  times  these  dark  granules  are  so  numerous  as 
to  become  confluent,  with  a  tendency  to  form  longitu- 
dinal lines.  In  other  individuals  they  are  scarcely  visible. 
Some  specimens  have  heavy  dotting  on  a  very  pale  ground ; 
in  others  the  dotting  is  heavy  on  a  dark  ground;  many 
show  faint  dots  on  a  light  ground;  and  several  have  few 
dots  on  a  dark  ground.  A  yellowish  line  usually  runs 
back  on  the  neck  from  the  outer  edge  of  each  occipital 
plate.  Two  similar  lines  are  sometimes  present  on  the 
nape.  The  lower  parts  are  creamy  white,  sometimes 
clouded  with  brown  towards  the  sides.  The  young  aver- 
age much  darker  than  the  adults.* 

mm.  mm.  mm.  mm.  mm. 

Snout  to  vent 47  44  42  37  22 

Tail 40t  47  61  41  24 

HindJimb 17  16  15^  16  9i 

Fore  limb 12  11  11  lOf  7 

Shielded  part  of  head 9|  9  9  9  6 

Snout  to  ear 9  8J  8  8  6J 

Snout  to  anterior  gnlar  fold 9  8  J  8  8  5} 

Snout  to  posterior  gular  fold 15  15  14  13  9 

Base  of  fifth  to  end  of  fourth  toe CJ  6  5f  5 J  4 

History, —  The  first  representatives  of  Xantusia  vigilis 
were  found  at  Fort  Tejon,  California,  by  Mr.  John  Xan- 
tus,  who  furnished  the  three  specimens  upon  which  Pro- 
fessor Baird  based  his  original  description,  published  in 
the  Proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  for  1858.  Nothing  more  concerning  it  ap- 
peared until  May,  1893,  when  Dr.  Stejneger  recorded 
two  specimens  secured  by  the  Death  Valley  Expedition 
in  1891.     Nothing  has  been  known  about  its  habits,  and 

*  See  remarks  under  Ilah'xU,  p.  527. 
t  Regrown. 
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this  very  interesdng  species  has  been  considered  one  of 
the  rarest  ol  onr  reptiles. 

Diitrihution. — la  reality*.  X.  vigilis  is  the  most  abmt- 
dant  lizard  in  the  territory  it  has  chosen  tor  its  home.  It 
seems  to  be  pecnliarly  dependent  upon  the  presence  of 
tree  yuccas.  A  glance  at  Dr.  Merriains*  map'  shows 
that  these  weird  plants  grow  in  each  of  the  localities  from 
which  the  species  has  been  recorded-  *t2.  :  Fort  Teion  10 
the  Ca&ada  de  las  Uvas.  and  Hesperia.  in  California,  and 
Pahrump  Valley,  in  Nevada. 

Dr.  Charles  H.  Gilben  and  the  writer  collected  speci- 
mens near  Moiave.  and  found  a  portion  ot  a  cast  skin  at 
Victor.  California,  in  November.  1S95,  In  September  of 
the  following  year,  the  writer  found  this  species  common 
atMojaveand  Hesperia.  and  secured  a  single  specimen 
near  Cabazon  on  the  eastern  slope  of  San  Goi^onio  Pass, 
California.  The  rirst  three  of  these  localiries  are  situated 
in  the  great  ^ucca  arbores^ens  belt,  which  extends  along 
the  southwestern  edge  of  the  Ntoiaie  desert.  The  la^t 
is  in  a  small  and  apparently  isolated  grove  of  smallertree 
iTiccas.  seemingly  of  another  species. 

ffahils. — Mojave.  California.  Nov.  4.  rSg3-  About  a 
mile  from  the  station,  there  is  a  considerable  forest  of 
fucca  arhoreirfHi.  The  many  trees  and  wind-broken 
branches,  which  He  decaying:  on  the  ground,  afford  a 
home  to  numerous  colonies  oi  white  ants,  scorpions,  %-is- 
ciou^-lvjkiny:  black  spiders,  and  several  species  of  beetles. 
In  a  dr:>:p  crack  of  one  oi  :he?e  branches  a  small  lizard 
■.'.-.■>  .d:-.:'.v..-rfi  -.vhior.. -.vr-.-r.  c.i-^jr':.  rr^  ■■ci  :i>  be  a  young 
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of  a  large  series  of  these  lizards  was  merely  a  matter  of 
physical  ex,ertion.  Every  fourth  or  fifth  stem  that  was  ex- 
amined gave  up  its  Xantusia,  and  in  one  instance  five,  as 
many  as  were  previously  known  to  collections,  were  found 
under  a  single  tree. 

Most  of  the  lizards  were  found  between  the  bark  and 
the  ground,  but  many  had  hidden  in  the  thick  clusters  of 
dead  leaves,  from  which  it  was  very  difiicult  to  dislodge 
them.  When  first  exposed  to  the  light,  they  were  dark 
colored,  and  seemed  dazzled  for  a  moment,  during  which 
they  made  no  attempt  to  escape.  They  were  not  at  all 
sluggish,  however,  and,  if  not  caught  immediately,  made 
for  the  nearest  cover  as  last  as  their  very  short  legs  would 
permit.  This  cover  was  often  the  collector,  and  the  little* 
lizards  either  hid  under  his  shoes,  or  climbed  his  legs, 
sometimes  even  reaching  his  shoulders.  They  showed  no 
desire  to  enter  the  numerous  holes  in  the  ground  about 
them,  or  to  escape  by  burrowing.  Put  into  a  glass  bottle 
thej'  became  very  light  colored  in  a  few  minutes,  but  be- 
gan to  turn  dark  again  immediately  after  sundown.  Young 
specimens  were  numerous,  and  remained  dark  longer 
than  adults.  Many  fragments  of  cast  skins  were  found, 
but  never  a  whole  skin  in  one  place.  The  stomachs  of 
several  individuals  contained  the  wings  of  some  small 
dipterous  insect,  the  elytra  of  a  little  brown  beetle,  and 
some  very  small  white  bodies  which  resembled  spiders' 

eggs. 

Several  specimens  were  taken  alive  to  The  Leland 
Stanford  Junior  University,  and  kept  for  some  months  in 
a  large  glass  jar  in  which  some  fine  sand  and  pieces  of 
wood  and  bark  had  been  placed.  At  first,  they  ventured 
out  from  their  retreat  only  at  dusk  unless  disturbed,  but 
after  a  few  days  they  seemed  to  become  more  restless, 
and,  urged  perhaps  by  hunger,  showed  themselves  many 
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times  each  day.  At  nighl,  when  they  were  always  more 
active,  they  often  climbed  to  the  top  of  a  piece  of  yucca 
stem  placed  upright  in  the  middle  of  their  cage.  No  de- 
sire to  burrow  was  observed.  All  declined  to  show  any 
interest  in  the  small  beetles  and  flies,  both  dead  and  liv- 
ing, which  were  placed  in  the  jar,  and  finally  became 
greatly  emaciated.  They  were  chloroformed  in  March, 
1894. 

Mojave,  Cal.,  Sept.  17-18,  1894.  As  it  was  not  prac- 
ticable to  learn  by  actual  investigation  whether  or  not 
A',  zigiih  hid,  during  the  day,  among  the  thick-growing 
leaves  of  the  living  yuccas,  the  localities  examined  in 
1893,  still  clearly  marked  by  the  displaced  rubbish,  were 
-again  searched  with  great  care.  The  fact  that  very  few. 
specimens  were  now  secured  in  this  previouslj'-worked 
area  while  the  species  was  very  common  just  outside  its 
limits,  is  evidence  that  the  specimens  found  on  the  ground 
under  the  dead  branches  were  in  their  true  diurnal  home, 
and  not  mere  stragglers  from  the  living  yuccas. 

The  specimens  were  all  caught  alive  and  put  into  a 
large  glass  bottle,  but  were  soon  killed  by  the  heat,  al- 
though care  was  taken  to  keep  them  in  the  shade  as  much 
as  possible.  Count  was  kept  as  the  lizards  were  put  in 
the  bottle,  and  showed  later  that  several  more  were  taken 
out  than  had  been  put  in.  This  may  have  been  due  to  a 
mistake  in  the  record,  but  was  more  probably  caused  by 
the  birth  of  young  after  capture.  The  adults  were  after- 
wards carefully  examined  and  three  were  found  to  contain 
young,  showing  thiit  the  species  is  ovoviparous.  One  of 
the  three  contains  two  fetuses,  thi-  othois  h;ive  one  each. 
Thi.-so  feLil  specimens  arc  al'nul  liic  si/.c  ot  the  young 
l.-iind  uiuKt  the  dead  brariclics. 

IK-poria,  Cal.-  Sopt.  Hk  i^'i\.  Xantusias  were  verv 
alnituiaut.      Vmin^  weri'  us  nuiin.T(ius  as  at  Mojave,  Sept. 


SPECIES    OF    THE    GENUS    XANTUSIA.  529 

17-18,  1894,  and  the  habits  observed  were  the  same  as 
recorded  there. 

Cabazon,  Cal.,  Sept.  28,  1894.  A  single  specimen, 
secured  after  several  hours  searching,  was  shaken  from 
the  dry  leaves  of  a  dead  but  still  standing  yucca  about 
two  feet  high. 

Xantusia  gilberti  Van  D. 

Xantuaia  gilberti. 

1895,  Van  Denbnrgh,  Proc.  Cal.  Acad.  Sci.,  vol.  v,  p.  121,  pi.  xi. 

Description. —  The  body  is  subcylindrical,  with  very 
short  limbs.  The  upper  surface  of  the  head  is  flattened, 
curving  towards  the  snout.  There  are  three  folds  on  the 
throat,  the  anterior  connecting  the  ears  and  encircling 
the  head.  The  nostril  is  pierced  at  the  junction  of  the 
rostral,  internasal,  postnasal,  and  first  labial  plates.  The 
rostral  is  in  contact  with  the  first  labial  and  internasal 
plates.  The  two  internasals  are  followed  by  a  large 
frontonasal,  which  separates  the  prefrontal  plates.  Be- 
hind the  latter  are  two  large  frontals.  Each  of  the  two 
frontoparietal  plates  forms  sutures  with  one  of  the  fron- 
tals, the  second  and  third  superciliaries,  first  supratem- 
poral,  parietal,  interparietal,  and  its  fellow  of  the  opposite 
side.  The  parietal  and  the  very  large  interparietal  are 
bordered  behind  by  the  two  large  occipitals.  A  row  of 
small  supratemporal  scutes  lies  along  the  outer  edge  of 
the  occipital  and  parietal  plates.  The  two  large  loreals  are 
in  contact  below  with  the  superior  labials,  and  above  with 
the  frontonasal  and  prefrontal  plates.  In  front  of  the 
first  loreal  is  a  large  postnasal.  A  series  of  small  plates, 
the  upper  of  which  are  the  superciliaries,  surrounds  the 
eye.*  Between  this  ring  and  the  larger  loreal  are  two 
small  plates.     There  are  five  superior  and  four  inferior 

*Most  of  these  plates  are  united  on  the  side  of  the  head  shown  in  the 
figure,  pi.  xi. 


530 


CALIFORNIA    ACADEMY    OP    SCIBNCBS. 


labials  to  a  point  below  the  pupil.  The  eye  is  smull, 
without  lids,  and  with  vertical  pupil.  Its  diameter  is  con- 
tained about  two  and  one-half  limes  in  the  distance  from 
the  end  of  the  snout  to  the  orbit.  The  oblique  ear  open- 
ing has  a  weak,  anterior  denticulation.  The  inferior  la- 
bials are  in  contact  with  the  large  sublabials.  The  back, 
sides,  posterior  surfaces  of  the  limbs,  and  the  gular  re- 
gions, are  covered  with  smooth  subhexagonal  granules. 
These  are  flattened  on  the  gular  region,  but  convex  on 
the  back  and  sides.  There  is  a  series  of  large  platvs 
along  the  edge  of  the  last  gular  fold.  The  quadrate  ven- 
trals  are  in  twelve  longitudinal  and  thirty-two  transverse 
rows.  The  tail  is  conical,  and  covered  with  whorls  of 
smooth  scales,  which  are  very  narrow  and  transversely 
convex.     There  are  eight  and  nine  femoral  pores. 

The  color  above  is  dark  brownish  clay,  dotted  with 
black  on  single  granules.  A  pale  yellowish  line,  two 
granules  wide,  runs  posteriorly  from  each  occipital  plate, 
but  is  soon  lost  on  the  back  to  reappear  over  the  thigh. 
The  lower  surfaces  are  pale  yellowish  white. 

Snout  to  vent  (about)  39  mm.  Tail  (about)  38  mm. 
Hind  limb  14  mm.  Fore  limb  10  mm.  Shielded  part  ot 
head  8j^  mm.  Snout  to  ear  8  mm.  Snout  to  anterior 
gular  fold  7;^  mm.  Snout  to  posterior  gular  fold  12^^ 
mm.     Base  of  fifth  to  end  of  fourth  toe  ^yi  mm. 

Dislribnlion. — A'aiiiusi'a  gilherli  \a  known  from  a  sin- 
gle specimen  taken  at  San  Francisquito,  Sierra  Laguna. 
Lower  California,  Mexico. 
Xantusia  henshawi  Stejn. 

Xantimia  h/ttmhiiici. 

1H»3,  Slcj'iPgf!"-,  Proc.  U.  S.  Nftl.  Mns,.  p.  467. 

Description, — The  body  is  greatly  depressed,  with  very 
short  limbs.  The  upper  surface  of  the  head  is  very  flat. 
There   are   three    folds   on    the    throat.      The   nostril   is 
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pierced  in  a  small  scute  at  the  junction  of  the  rostral,  in- 
ternasaly  postnasal,  and  first  labial  plates.  The  rostral  is 
broad  and  rather  low,  bounded  by  the  first  labial,  nasal 
and  internasal  plates.  The  two  internasals  are  followed 
by  a  large  subquadrate  frontonasal,  which  is  sometimes 
divided  longitudinally,  behind  this  are  two  prefrontals, 
bordered  posteriorly  by  the  broad  frontal  and  the  first 
superciliary  plates.  Each  of  the  two  frontoparietal  plates 
is  in  contact  with  the  frontal,  second  third  and  fourth 
superciliaries,  first  supratemporal,  parietal,  interparietal 
and  its  fellow  of  the  opposite  side.  The  parietals  and 
interparietal  are  bordered  behind  by  the  two  large  occipi- 
tals.  One  or  more  interoccipitals  are  sometimes  present. 
There  is  a  row  of  small  supratemporals  along  the  outer 
edge  of  the  occipital  and  parietal  plates.  The  two  large 
loreals  are  in  contact  below  with  the  superior  labials,  and 
above  with  the  frontonasal  and  prefontal  plates.  The  eye 
is  surrounded  by  a  series  of  small  plates,  the  upper  five 
of  which  are  the  superciliaries.  Between  this  ring  and 
the  larger  loreal  are  two  small  plates.  There  are  five  su- 
perior and  three  inferior  labials  to  a  point  below  the  pupil. 
The  eye  is  large,  without  lids,  and  with  vertical  pupil.  Its 
diameter  is  contained  about  twice  in  the  distance  from 
the  end  of  the  snout  to  the  orbit.  The  ear  opening  has 
a  very  weak  anterior  denticulation.  The  symphysial 
plate  is  very  long.  The  inferior  labials  are  in  contact 
with  the  large  sublabials.  The  first  pair  of  the  latter  are 
in  contact  on  the  median  line.  The  back,  sides,  upper 
and  posterior  surfaces  of  the  limbs,  and  the  gular  regions, 
are  covered  with  subhexagonal  granular  scales.  There 
is  a  series  of  large  quadrate  plates  along  the  edge  of  the 
last  gular  fold.  The  quadrate  ventrals  are  in  fourteen 
longitudinal  and  thirty-three  or  thirty-four  transv^erse  rows. 
The  preanal  plates  are  arranged  in   three  or  four  rows. 
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the  two  median  ones  of  the  posterior  series  being  largest. 
The  conical  tail  is  somewhat  depressed  at  its  base  and  is 
covered  with  whorls  of  smooth  scales,  which  are  very 
narrow  and  transversely  convex.  Eight  or  ten  femoral 
pores  form  a  series  along  each  thigh. 

The  ground  color  above  is  broccoli  brown.  On  this 
are  numerous  large  irregular  rounded  blotches  of  very 
dark  seal  brown,  between  which  run  more  or  less  con- 
tinuous lines  of  pale  yellow.  The  upper  surfaces  of  the 
limbs  and  head  are  similarly,  but  less  distinctly,  marked. 
The  tail  is  yellow  with  irregular  blotches  and  half  rings 
of  blackish  seal  brown.  The  lower  surfaces  are  uniform 
yellowish  white. 

HiiiHit  to  veut   fir»  63  S7 

Tuil 83  69  60 

Hind  limb —  27  26 

Fore  limb —  16  10 

Slii*l<lea  imrl  o(  Lead 1.1  U  121 


Siiont  to  posleri»r  tnlil —  21  20 

lt:ifte  ut  Hfth  to  eiiil  of  fourth  tt* —  10  9| 

Disln'hutioii. — Xaii/i/sia  henshawi  has  been  found  only 
at  Witch  Creek,  San  Diego  County,  California.  This 
locality'  is  in  the  chaparral  belt,  at  an  "  altitude  of  about 
J, 700  feet."' 

Ifaliits. — Here  this  species  lives  among  the  numerous 
granite  boulders,  and  comes  out  into  the  narrower  crevices 
between  them  u  few  minutes  before  dark.  It  is,  there- 
ioro.  practicable  to  hunt  lor  it  only  about  fifteen  or  twenty 
niinuics  t-ach  day.  If  a  bit  of  .-itring  or  a  straw  be  intro- 
dui.-i.-(i  into  the  domain  <il  oth>  ol'  ihi'se  lizards  it  will  often 
bt'  si'izfd,  tin;  rvptiK-  apparvntlv  niistakini(  it  for  some  Stray 
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Xantusia  riversiana  Cope. 

Xantusia  riversiana. 

1883,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  29. 
1889,  Riyers,  Am.  Nat.,  xxiii,  p.  1100. 
1889,  Cope,  Proc.  U.  S.  Nat.  Mus.,  p.  147. 

Description. —  The  limbs  are  very  short,  and  the  body 
is  somewhat  depressed.  The  upper  surface  of  the  head 
is  very  flat.  The  nostril  is  pierced  in  a  small  scute  at  the 
junction  of  the  rostral,  internasal,  postnasal,  and  first  la- 
bial plates.  The  rostral  is  broad  and  rather  low,  bounded 
by  the  first  labial,  nasal,  and  internasal  plates.  The  two 
internasals  are  followed  by  a  large  hexagonal  frontonasal. 
Behind  this  are  two  prefrontals,  bordered  posteriorly  by 
the  broad  frontal  and  the  first  superciliary  and  first  supra- 
ocular plates.  Each  of  the  two  frontoparietal  plates  is  in 
contact  with  the  frontal,  second,  third  and  fourth  supra- 
oculars, parietal,  interparietal,  and  its  fellow  of  the  op- 
posite side.  The  interparietal  is  bordered  behind  by  the 
two  large  occipitals,  w^hich  are  separated  from  the  parie- 
tals  by  two  small  scutes.  There  is  a  row  of  large  supra- 
temporals  along  the  outer  edge  of  the  occipital  and  parie- 
tal plates.  The  two  large  loreals  are  in  contact  below 
with  the  supralabials,  and  above  with  the  frontonasal  and 
prefrontal  plates.  The  eye  is  surrounded  by  a  series  of 
small  plates,  the  upper  five  of  which  are  the  superciliaries. 
Between  this  ring  and  the  posterior  loreal  are  two  or  three 
small  plates.  A  series  of  four  supraoculars  separates  the 
superciliaries  from  the  frontal  and  frontoparietal  plates. 
There  are  five  superior  and  four  or  five  inferior  labials  to 
a  point  below  the  pupil.  The  eye  is  large,  without  lids, 
and  with  vertical  pupil.  The  ear  has  a  weak  anterior 
denticulation.  The  inferior  labials  are  in  contact  with 
the  large  sublabials.  The  first  pair  of  the  latter  are  in 
contact  on  the  median  line.  The  back,  sides,  upper  and 
posterior  surfaces  of  the  limbs,  and  the  gular  regions,  are 
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covered  with  flattened  granules.  There  is  a  series  of 
large  plates  along  the  edge  of  the  last  guiar  fold.  The 
quadrate  ventrals  are  in  sixteen  longitudinal  and  thirty- 
two  to  thirty-five  transverse  rows.  The  large  preanal 
plates  are  arranged  in  two  or  three  series,  edged  by 
smaller  scales  and  granules.  The  conical  tail  is  covered 
with  whorls  of  smooth  scales  which  are  very  narrow  and 
transversely  convex.  There  is  a  series  of  from  ten  to 
twelve  femoral  pores  along  each  thigh. 

The  ground  color  is  smoke  gray  or  cinnamon,  with 
numerous  irregular  maculations  of  dark  brown  or  black. 
These  markings  are  much  smaller  and  less  numerous  on 
the  lower  surfaces.  There  is  considerable  variation  in 
the  color  pattern.  One  specimen  has  two  narrow  parallel 
black  lines,  originating  at  the  posterior  edge  of  each  oc- 
cipital plate,  and  running  the  whole  length  of  the  back. 
The  space  between  each  pair  of  these  lines  is  unmarked, 
but  the  rest  of  the  upper  surface  is  irregularly  spotted. 
Other  specimens  offer  an  almost  perfect  imitation  of  coarse 
granitic  rock. 

Snout  to  vent  io6  mm.  Tail  (injured)  73  mm.  Hind 
limb  38  mm.  Fore  limb  30  mm.  Shielded  part  of  head 
24  ram.  Snout  to  ear  24  mm.  Snout  to  anterior  gular 
iold  20  mm.  Snout  to  posterior  fold  34  mm.  Base  of 
fifth  to  end  of  fourth  toe  14  mm. 

Distribution. —  This  largest  species  of  the  group  has 
been  recorded  from  San  Nicolas,  Santa  Catalma,  and 
San  Clemente  Islands,  California. 
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A  LIST  OF  LICHENS  COLLECTED  B7  MR.  ROBERT 
REULEAUX  IN  THE  WESTERN  PARTS  OF  NORTH 
AMERICA. 

BY    DR.    STIZENBERGER,    KONSTANZ,    GERMANY. 

■ 

Mr.  Reuleaux  having  kindly  favored  me  with  a  small 
collection  of  lichens  gathered  during  his  last  year's  trav- 
els through  the  United  States,  and  comprising  specimens 
from  Yellowstone  Park  and , Monterey,  Cal.,  as  well  as 
from  Sitka,  Alaska — some  of  them  never  found  in  North 
America  before  —  I  made  the  above-mentioned  crypto- 
gams the  subject  of  my  special  study,  the  results  of  which 
are  laid  down  in  the  following  list,  intended  to  serve  as  a 
supplement  to  the  late  Professor  Tuckerman's  Synopsis 
of  North  American  Lichens : 

1.  Sph^rophoron  coralloides  Pers.,  Tuck.  New 
Engl.  82.     Sitka. 

2.  B^OMYCES  iCMADOPHiLUS  (Ehrh.)  Nyl.,  Tuck. 
Syn.  ii,  7,  8;   on  dead  wood.     Sitka. 

3.      ClADONIA  FIMBRIATA  f.  TUB^FORMIS  (Hffm.)  Nyl., 

Tuck.  Syn.  i,  241.     Sitka. 

4.  Cladonia  bellidiflora  (Ach.)  Schger.,  Tuck. 
Syn.  i,  252.     Sitka. 

5.  Cladina  rangiferina  (L.)  Nyl.,  Tuck.  Syn.  i, 
242.     Sitka. 

6.  Ramalina  ceruchis  (Ach.)  DN.  var.  cephalota 
Tuck.  Syn.  i,  21;  on  dead  twigs  of  shrubs.  Mon- 
terey. 

7.  Ramalina  reticulata  (Noehd.)  Krmplh.,  Tuck. 
Syn.  i,  22.     Sitka,  Monterey. 

8.  Ramalina  farinacea  (L.)  Ach.,  Tuck.  Syn.  1,  25. 
Sitka. 

9.  Ramalina  pollinariella  Nyl. ;  sterile.     Sitka. 

2d  Skr.,  Vol.  V.  August  30,  1896 
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Alectoria  sarmentosa  Ach,,  Tuck.  Syn,  i,  45; 
sterile.     Sitka. 

Alectoria  prolixa  (Ach.)Nyl.,  A,  jtdtata  c. 
huplexa  Tuck.  Syn.  i,  44;   fertile.     Sitka. 

Chlorea  \x-lpina  (L.)  Nyl.,  Tuck.  Syn.  i,  28; 
sterile  on  dead  wood.     Yellowstone  Park. 

Platvs.ma  lacunosum  (Ach.)  Nyl.,  Tuck.  Syn,  i, 
35;  sterile.     Sitka. 

Parmelia  sulcata  Tayl.,  Nyl.,  Tuck.  Syn.  i,  59; 
on  trees.     Sitka. 

15.  Par.melia  vittata  (Ach.)  Nyl.,  Tuck.  Syn.  i,  60; 
fertile  on  twigs  of  trees.     Sitka. 

16.  Parmelia  enteromorpha  Ach.,  Tuck,  Syn.  i,  6a; 
evernioid,  fertile.     Sitka. 

Stictina  scrobicllata  (Scop.)  Nyl.,  Tuck.  Syn. 
i,  103;   fertile.     Sitka. 

Sticta  pulmonaria  (L.)  Ach.,  Tuck.  Syn.  i,  94; 
fertile.     Sitka. 

Nephroma  arcticum  (L.)  Fr,,  Tuck.  Syn.  i,  103; 
sterile,     Sitka. 

Piiyscia  lychnea  (Ach.)  Nyl,,  Tuck.  Syn.  i,  50; 
on  bark.     Sitka. 

Physcia  lychnea  (Ach.)  var.  pygm.«a  (Bory) 
Nyl.,  Tuck,  Sjn.  i,  51 ;   upon  granitic  rocks.     Sitka. 

Piiyscia  lychnea  (Ach.)  var.  laciniosa  (Schaer.) 
Stzb.  llelv.  No.  305.  Thallus  red  on  application  of 
hydrate  of  potassa:   on  bark.     Sitka. 

Lecanora  elegans  (Link)  Ach.,  Tuck.  Syn.  i. 
1 70;   on  rocks.     Sitka.  Yellowstone  Park. 

Lix  woKA  CKRiMu.i.A  Nvl.  Luxl',  370;  ou  thin 
twiLis  r,t  cuiiiloiuus  ircc;;.      MonlLTov. 

Li-AANOKA  L\.iM,,..\  (Dill.  I  Xyl..  TMosc/tislcf 
,;»H-vlor  Tiitk.  Syn.  i.  51  p.  ji.  Tliallus  without  re- 
aulidii  on  ap]>lic,itiiiii  ni  hydiMte  i>l  pot.issa:  on  bark. 
Sitka. 
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26.  Lecanora  polytropa  (Ehrh,)  var.  illusoria 
Ach.,  Tuck.  Syn.  i,  192  p.  p.  (Lecanora  varia  var. 
polytropa);  on  rocks.     Yellowstone  Park. 

27.  Lecanora  symmicta  (Ach.)  Nyl.,  Tuck.  Syn.  i, 
192  p.  p.  Thallus  red  on  application  of  hypochlorite 
of  lime;   on  dead  wood.     Sitka. 

28.  Lecanora  hypoptoides  Nyl.  in  Flora  1867,  371; 
on  dead  wood.     Yellowstone  Park. 

29.  Lecanora  pallescens  (L.)  Ach.,  Tuck.  Syn.  i, 
196;  on  bark.     Sitka. 

30.  Lecanora  coarctata  (Sm.)  Ach.,  Tuck.  Syn.  li, 
15;   on  rocks.     Yellowstone  Park. 

31.  CcENOGONiUM  iNTERPOSiTUM  Nyl.  Coeu.  91,  Tuck. 
Syn.  i,  258;   on  thin  twigs.     Monterey. 

32.  Lecidea  meiocarpa  Nyl.  in  Flora  1876,  577;  on 
cones  of  cypress.     Monterey. 

33.  Lecidea  sanguineo-atra  (Ach.)  Nyl.,  Tuck.  Syn. 
ii,  21,  f.  corticola;  on  thin  twigs  of  coniferous  trees. 
Monterey. 

34.  Lecidea  myriocarpa  (DC.)  Nyl.,  Tuck.  Syn.  ii, 
97;   on  cones  of  cypress.     Monterey. 

35.  Opegrapha  atrorimalis  Nyl.  in  Flora  1864,  488; 
on  cones  of  cypress  and  on  thin  twigs.     Monterey. 

It  still  remains  to  add  here  the  diagnosis  of  a  new  west- 
ern lichen,  kindly  sent  me  by  Mr.  Henry  Willey,  New 
Bedford,  Mass. 

Alectoria  pacifica  Stzb.  n.  sp. 

Thallus  fruticulous,  prostrate,  rigid,  terete,  smooth, 
brown  and  shining,  from  i  to  1.5  cm.  in  length,  i  — 1.5 
mm.  in  width,  very  much  divaricately  branched,  the 
branches  flexuous,  densely  intertangled,  0.25  mm.  in  di- 
ameter, at  the  ends  forked  with  very  short  branchlets, 
scarcely  0.05  mm.  in  width,  apothecia  and  spermogonia 
unknown. 

2d  Seb..  Vol.  V.  (35>  Auguat  30,  1806. 
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The  anatomical  structure  perfectly  agreeing  with  Ala- 
toria;  no  traces  of  an  orthogonat-trajectoric  direction  ot 
hyphse  (as  it  is  found  in  Cetraria  actileatu).  Cortical  and 
medullary   layer    with    equal,  nearly   longitudinally 


mng 


filamentous  elements.     No  central  cavity;   meduiU- 


ry  layer  cottony,  very  loose,  sprinkled  with  heaps  of  go. 
nidia  (these  0.004-8  mm.  in  diameterj.  Thin  sectionsof 
the  thallus  bordered  with  a  very  thin  light -brown  line. 
The  cortical  layer  neither  thickened  nor  interrupted  by 
larger  cavities  (which  are  frequent  in  the  older  corlica] 
Hssue  of  Celraria).  No  reactions  on  application  of  hy, 
drate  of  potassa  and  hypochlorite  of  hme. 

Found  in  the  Island  of  Guadalupe  (Pacific  Ocean),  eg 
humous  earth,  by  Dr.  Palmer. 


SOME    PARASITIC   HTMENOPTERA    FROM  BAJA 
CALIFORNIA  AND  TEPIC,  MEXICO. 

BY    WILLIAM    H.    ASHMEAD. 

Through  the  kindness  of  Mr.  Wm.  J.  Fox,  of  the 
Philadelphia  Academy  of  Sciences,  I  have  been  enabled 
to  examine  and  report  upon  another  interesting  collection 
of  parasitic  Hymenoptera,  made  in  Baja  California  and 
Mexico,  in  the  fall  of  1894,  ^y  Messrs.  Eisen  and  Vasht, 
members  of  the  California  Academy  of  Sciences. 

The  collection,  although  small  in  numbers,  represents 
thirty-eight  distinct  species,  distributed  in  seven  families, 
and  many  of  which,  especially  among  the  microscopic 
forms,  prove  to  be  new  to  science,  an'd  are  briefly  char- 
acterized below. 

Family  PROCTOTRYPIDyE. 

Mesitius  Spinola. 

I.     Mesitius  nigripilosus  sp.  n. 

?  . — Length  4.5  mm.  Black,  shining,  with  sparse 
black  hairs,  more  especially  apparent  on  the  head  and 
the  apical  half  of  the  abdomen.  Scape,  pedicel,  man- 
dibles and  legs,  except  coxa;  and  posterior  femora,  red- 
dish yellow;  palpi  white;  flagellum  dark  brown;  wings 
subfuscous,  the  veins  brownish  yellow. 
'  The  head  is  scarcely  longer  than  wide  across  the  eyes, 
alutaceously  sculptured,  with  some  sparse,  shallow, 
thimble-like  punctures  scattered  over  its  surface.  An- 
tenn£e  13-jointed,  filiform,  tapering  toward  tips  and  ex- 
tending a  little  beyond  the  tegula? ;  the  scape  is  obconical, 
slightly  curved,  about  four  times  as  long  as  thick  at  apex, 
while  the  flagellar  joints  are  all  longer  than  thick,  aver- 
aging from  i^  to  2  times  as  long  as  wide.  The  pronotum 
is  long,   subtrapezoidal,  as  long  as  the  mesonotum   and 

2d  Seh.,  Vol.  V.  September  7,  1895. 
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scutellum  united ;  mesonotum  with  two  complete  furrows ; 
scutellum  triangular,  with  a  punctured  frenum;  meta- 
thorax  quadrate,  with  several  longitudinal  raised  lines  on 
its  disk.  Abdomen  conic-ovate,  polished,  longer  than 
the  thorax,  with  the  fourth  and  following  segments  sparsely 
fimbriate  with  black  hairs. 

Described  from  one  9  specimen  from  Tepic. 
GoNiozus  Forster. 

2.  GONIOZUS   MEXICANUS  Sp.   n. 

?  . — Length  2  to  2,1  mm.  Allied  to  G.  cellaris  Say, 
agreeing  with  it  in  colorational  detail,  and  in  having  a  small, 
closed,  triangular  discoidal  cell,  but  it  is  readily  separated 
from  it,  as  well  as  G.  paliidilarsis  Cam.,  by  its  smaller 
size,  much  longer  head,  black  mandibles  and  longer  ab- 
domen. 

The  head  in  this  species  is  nearly  twice  as  long  as  wide, 
not  narrowed  behind  the  eyes,  the  space  behind  the  eyes 
being  fully  as  long  as  the  eye  itself,  while  in  G.  cellaris 
the  head  is  only  a  little  longer  than  wide,  rounded  behind 
the  eyes,  the  space  being  much  shorter  than  the  length 
of  the  eye. 

The  abdomen  is  as  long  as  the  head  and  thorax  united 
or  slightly  longer.  The  antennte,  except  the  7  apical 
joints,  as  well  as  the  tibiee  and  tarsi,  are  yellow  or  brown- 
ish yellow,  although  the  middle  and  posterior  tibia  are 
sometimes  dusky. 

Decribed  from  two  ?  specimens  from  Tepic. 

3.  GOJJIOZUS  TEI'ICICNSIS  sp,  H. 

I  . — Lenfjth  2.6  mm.  Afjrtros  in  color  and  sculpture 
with  C.  jiic.v/r.iiiuif,  but  the  head  is  a  little  longer,  fully 
twice  as  Umg  as  wick-,  tlie  space  bt-liind  the  eye  being 
twice  as  long  as  the  eve,  while  the  anterior  wings  have 
no  closed  triangular  discoidal  cell,  the  basal  vein  having 
only  a  slight  stump  of  a  vein  present. 
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Described  from  one  6  specimen  from  Tepic. 

The  long  oblong  head  readily  separates  this  species 
from  all  other  described  species  in  our  fauna,  having  no 
triangulaf  closed  discoidal  cell  in  the  front  wings. 

Family  CYNIPID^. 
EuccELA  Westwood. 

4.       EuCCELA  MEXICANA  Sp.   n. 

• 

?  . — Length  1.6  mm.  Polished  black;  mandibles  and 
legs,  including  all  the  coxge,  rufous;  antennae  black,  the 
5  or  6  basal  joints  beneath,  ruf o-piceous ;  wings  hyaline, 
the  veins  pallid,  with  a  slight  yellowish  tinge.  Antennae 
13-jointed,  reaching  to  the  base  of  the  abdomen,  the  scape 
longer  than  the  pedicel,  the  first  joint  of  the  flagellum 
slender,  but  as  long  as  the  scape,  the  following  joints, 
2-5,  gradually  shortening,  but  increasing  in  thickness, 
joints  6-10  oblong-moniliform,  equal,  the  last  joint  ovate, 
longer  than  the  preceding,  the  joints  7  to  11  are  all  deli- 
cately fluted. 

The  scutellum  is  rugulose,  its  cup  oval,  connected  with 
the  hind  margin  of  the  mesonotum  by  a  short  carina,  the 
disk  flat,  with  four  punctures  and  a  small  fovea  on  its  pos- 
terior margin.  Front  wings  with  the  marginal  cell  closed, 
the  first  abscissa  of  radius  about  two-thirds  the  length  of 
the  second.  Metapleura  with  a  small  tuft  of  wool  just 
above  the  hind  coxje.  Abdomen  a  little  longer  than  the 
head  and  thorax  united,  with  a  narrow  but  dense  woolly 
girdle  at  base. 

Described  from  i  ?   specimen  from  San  Lazaro. 

Hexaplasta  Forster. 

5.     Hexaplasta  californica  sp.  n. 

?  . — Length  i.i  mm.  Polished  black;  mandibles  and 
legs,    including    coxae,    reddish-yellow;     wings    hyaline, 
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Strongly  ciliated,  the  veins  dark  brown;  the  mai^aal  cell 
except  at  basal  one-third,  open  along  fore  margin. 

Antenna-  13-jointed,  black:  scape  not  quite  twice  a» 
long  as  the  pedicel,  the  latter  oval;  funicle  5-iointed. 
slender,  the  first  Joint  2^2  limes  as  long  as  the  second, 
joinis  2—3.  moniliform.  scarcely  longer  than  thick,  joints 
4-5  a  little  longer;  club  6-jointed,  the  joints,  except  the 
last  which  is  ovate,  oblong-moniliform.  Cup  of  scuteliutn 
elliptic,  with  a  small  fovea  posteriorly  and  four  punctures 
on  its  disk.  Front  wings  with  the  second  abcissa  of  radius 
stouter  and  a  little  longer  than  the  first.  The  metapleura 
have  a  small  tuft  of  wool  just  over  the  base  of  coxie. 
while  the  abdomen  is  not  Itmger  than  the  head  and  thorax 
united,  with  the  usual  woolly  girdle  at  base. 

Described  from  one  8  specimen  from  San  Lazaro. 

Family  TENTHREDINID.^. 
Hylotoma  Latreille. 
6.       HyLtOTOMA   PtECILOIDES   sp,  n. 
i  . — Length  8  mm.    Testaceous;  head,  aniennse.  three 
spots  on  anterior  margin  of  pronotum.  the  lateral  lobes 
of  the  mesonotum,  the  tegula?,  the  wings  (except  a  sub- 
hyaline  streak  medially),  the  prosternum,  a  line  on  each 
side  of  the  mesosternum,  the   anterior  tarsi   (except  the 
first  joint  beneath),  middle  and  hind  tibix and  their  tarsi, 
apex  of  the  sixth  abdominal   segment  and  the  following 
segments,  all  black. 

Described  from  one  i  specimen  from  San  Jose  del  Cabo. 
The  species  is  allied  to  Hylotoma  ptrcila  Klug  and  If. 
intermedia  Cam.,  but  is  readily  recognized  by  its  color: 
From  the  former  in  having  the  .stigma  and  veins  black, 
not  yellow,  the  wings  being  less  distinctly  banded  at  the 
middle,  while  the  anterior  tibia.'  are  pale  not  black.  From 
//.  intermedia  it  differs  in  its  smaller  size,  by  the  black 
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lateral  lobes  of  the  mesonotum  and  by  the  different  color 
of  the  legs. 

Family  BRACONID^. 

Iphiaulax  Forster. 

7.  Iphiaulax  megaptera  Cam. 

Biol.  Centr.-Am.  Hyin.,  p.  358,  Tab.  xv,  f.  5.  $ 

Four  $  specimens  from  San  Jos(^  del  Cabo. 

Bracon  Fabr. 

8.  Bracon  excelsus  Cam. 

Biol.  Cenir.-Am.  Hym.,  p.  321.$ 

The  male  of  this  species  has  never  been  described,  but 
to  it  I  refer  a  single  6  from  San  Jose  del  Cabo,  which  dif- 
fers in  no  ways  from  the  ?  ,  except  in  its  smaller  size  and 
in  the  usual  sexual  differences. 

9.  Bracon  foxii  sp.  n. 

9  . — Length  6.5  mm.;  ovipo'sitor  about  twice  as  long 
as  the  abdomen.  *  Reddish-yellow;  the  stemmaticum, 
antennae,  palpi  and  legs,  except  the  hind  coxae  and  basal 
two-thirds  of  hind  femora,  black.  Wings  smoky  black, 
subhyaline  at  base,  the  tegula?,  stigma  and  veins  black. 

The  surface  is  smooth,  highly  polished,  impunctate; 
head  subquadrate,  the  face  feebly  punctate  and  clothed 
with  glittering  white  pile ;  the  under  surface  of  the  thorax 
and  the  legs  are  also  clothed  with  pile,  but  more  sparsely 
so.  Abdomen  smooth,  but  the  second  segment  has  a  tri- 
angular elevation  at  the  basal  middle,  with  broad  depres- 
sion on  each  side  of  it,  while  the  third  has  two  oblique 
lateral  furrows,  and  is  separated  from  the  second  by  a 
deep  slightly  arcuate  but  smooth  furrow. 

Described  from  one  ?  specimen  from  San  Jose  del  Cabo. 
This  lovely  species  is  dedicated  to  Wm.  J.  Fox,  as  a  slight 
appreciation  of  the  many  favors  he  has  shown  me. 
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Hedysomus  Forster. 

10.  Hedvsomus  quadriceps  sp.  n. 
9  . — Length  9  mm,;   ovipositor  a  little  longer  thanlht 

abdomen.  Black,  with  the  middle  lobe  of  the  mesono- 
tum,  the  metathorax  and  the  abdomen  red. 

Head  quadrate,  polished,  the  face  below  antennierugu- 
lose,  the  clypeus  fimbriate ;  mandibles  broad  without  leetii 
within. 

AntennEe  longer  than  the  body,  the  scape  large,  stoul. 
thicker  and  longer  than  the  pedicel  and  first  joint  of  fiagel- 
lum;  the  first  joint  of  the  flagellum  is  twice  as  long  « 
the  pedicel.  The  thorax,  except  the  metanotum  is  smooth 
and  polished,  the  metanotum  being  reticulate  with  large, 
coarse  punctures.  The  anterior  wings  have  the  median 
and  submedian  cells  of  an  equal  length,  with  the  second 
abcissa  of  the  radius  twice  as  long  as  the  first;  hind 
wings  with  the  radial  cell  divided  by  a  cross-vein.  Hind 
femora  short,  much  swollen. 

Abdomen  much  wider  than  the  thorax,  the  lirat  attd 
second  segments  irregularly  longitudinally  striated,  Iht 
I  second  being  divided  into  three  parts  by  a  semicircalar 

grooved  furrow. 

Described  from  one  S  specimen  from  San  }osi  del 
Cabo. 

This  genus  closely  resembles  Doryctes,  but  the  relative 
lengths  of  the  three  basal  joints  of  antenna,  basal  cells  ai 
anterior  wings,  and  the  characteristics  of  the  abdomen,  as 
pointed  out  by  Forster,  readily  separate  it. 

HoRMius  Nees. 

11.  HORMIUS    AI,BIPES    Sp.   n. 

?  . — Length  2  mm. ;  ovipositor  very  short.  Fernigin- 
ous;  stemmaticum,  lobes  of  mesonotum,  scutellum,  me- 
tanotum and  first  segment  of  abdomen  dusky  or  black; 
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palpi  and  legs  whitish.  Antennae  20-jointed,  a  little  longer 
than  the  body,  the  joints  of  the  flagellum  more  than  three 
times  as  long  as  thick.  Wings  hyaline,  the  second  ab- 
scissa of  the  radius  not  or  scarcely  longer  than  the  first. 

Described  from  two  9  specimens  from  San  Jos6  del 
Cabo. 

Chelonus  Jurine. 

12.  Chelonus  albobasilaris  Ashm. 

Proc.  Cal.  Acad.  Sci.  (2)  iv,  p.  123. 

One  i  and  one  9  from  San  Lazaro.  The  i  agrees  with 
the  female  except  that  the  abdomen  has  a  transverse  fis- 
sure at  the  apex,  as  in  C.  Jlssus  Prov.,  C.  minimus  Cr., 
etc.  Some  authors  have  described  these  as  females,  but 
I  have  ascertained  by  a  careful  examination  that  they  are 

really  males. 

Apanteles  Forster. 

13.  Apanteles  mexicanus  sp.  n. 

(5  9  . — Length  2-2.2  mm.  Black,  shining,  the  meso- 
thorax  above  punctate;  the  head,  disk  of  mesopleura  and 
episterna  of  metathorax  smooth,  impunctate;  the  scutel- 
lum  is  almost  smooth  but  with  some  sparse  punctures; 
palpi  white;  scape,  pedicel  beneath  and  legs  (except  hind 
coxae,  tips  of  hind  femora  and  tibiae  and  their  tarsi  which 
are  black  or  fuscous)  reddish-yellow;  the  abdomen  be- 
neath and  sometimes  the  suture  between  segments  3  and 
4,  brownish -yellow;  flagellum  brown -black,  paler  be- 
neath. Wings  hyaline,  the  stigma  and  veins  brown,  the 
inner  vein  of  the  open  areolet  is  a  little  longer  than  the 
recurrent  nervure.  Metathorax  short,  rugulose  with  a 
median  carina.  Abdomen  with  the  plate  of  first  segment 
trapezoidal,  about  ij4  times  as  long  as  wide,  the  hind  an- 
gles slightly  rounded ;  the  second  segment  in  9  is  a  little 
shorter  than  the  third,  in  the  S  a  little  longer  than  the 
third;   segments  i  and  2  are  feebly  sculptured,  the  follow- 
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ing  all  smooth  and  p>oli9hed :  the  ovipositor  not  promiiieDt- 
This  species  spin  their  cocoons  in  large  masses  covered 
with  a  white  woolly  secr*:tion.  resembling  a  conon-ball, 
and  it  is  probably  parasitic  on  the  la^^'a  oi  some  large 
i^phinx  moth. 

In  appearance  tt  resembles  .4.  cong^r€Z''l''S  Say,  but  is 
readily  separated  by  its  metathoracic  and  abdominal  char- 
acters. 

Described  from  many  specimens  trom  Tepic  and  Sao 
Jose  del  Cabo. 

ToxoNEiRON  Say. 

14.  TOXOSELRON    SEMIMGRL'M  Cr. 
TenthiHoidM  Mminigmic  Cr.  Pr-x.  Ent.  Soc.  FtaU.  W,  p.  9tl. 
ToioueaRin  wminieraii:  (.'r.  Cmc.  Eui.  v,  p.  69- 

TAiotimTm  lemiiitgTx  Cr.  ^rii.  Htid.  p.  239;  Agfam.  Pn>c.  Eat.  Soc- 
Wuh.  iii.  p.  52. 
One  i  specimen  from  San  Jose  del  Cabo, 
I  have  restored  the  original  spelling  of  this  genus,  since 
there  is  a  Dipterous  genus  Toxoneura. 

Opils  Wesmael. 

15.  Opus  brlsneiventris  Cr. 

Tnns.  Am.  Ent.  Soc.  iv.  p.  IT?. 

One  t  specimen  from  San  Jose  del  Cabo. 
The  species  was  originally  described  from  Texas,  but 
it  also  occurs  in  the  Western  States  and  in  Canada. 

Ph.enocarpa  Forsier. 

16.  Ph.^^ocarp.x  me.vicana  sp.  n. 

:-  . — Ltngth  2  mm. :  <ivipi)sitar  as  Ion;;  as  the  abdo- 
TiJL-n.  Piilished  bl.ick:  pro^ti'miim  riii<Mi<:  three  basal 
■■fint,-  '.!  ;inti.-nn;f.  ;iiarnlil'jf<  ,inJ.  \-us  !vo«  iiish -yellow  ; 
:),il;ii  ■-■.hii^.-:  llaL^cllii:!!  muth  I'-tt^ir  than  l!ii-  botiy.  brown- 
r''.,n.k.  pubc>ct.Tit.  tht-  M-C'im;  -.lin:  ■>;u--!liird  longer  than 
li;<_-  fir,-:.      Thi-  nn'SoniiU;:;;  h.i,-  ,1  >:n.i'.l  tovea  just  in  front 
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of  the  large  fovea  at  base  of  the  scutellum.  Metathorax 
rugulose,  with  two  smooth  areas  at  base.  Wings  hyaline, 
the  stigma  and  veins  light  brown,  the  second  submarginal 
cell  twice  as  long  as  the  first  transverse  cubital  vein,  the 
second  transverse  cubital  vein  only  about  two -thirds  as 
long  as  the  first.  Abdomen  scarcely  longer  than  the 
thorax,  with  the  first  segment  longitudinally  striated. 
Described  from  one  ?  specimen  from  San  Lazaro. 

Family  ICHNEUMONID^. 

Subfamily  II,  OPHIONINiE. 

Enicospilus  Curtis. 

17.  Enicospilus  mexicanus  Cr. 

Ophion  mexicanus  Cr.     Proc.  Phil.  Acad.  Sci.,  1873,  p.  374. 
Enicospilus  mexicanus  Cam.     Biol.  Centr.-Am.  Hym.,  p.  290. 

One  6  specimen  from  San  Jose  del  Cabo. 

18.  Enicospilus  maculipennis  Cam. 

Biol.  Ceutr.-Am.  Hym.,  p.  292. 

One  (5  specimen  from  San  Jose  del  Cabo. 

Ophion  Fabr. 

19.  Ophion  subfuliginosus  Ashm. 

Proc.  Cal.  Acad.  Sci.  (2),  iv,  p.  126. 

Two    specimens,   one   6  •    one  ?  ,   from   San  Jos^  del 

Cabo. 

ExETASTEs  Grav. 

20.       ExETASTES    FASCIPENNIS    Cr. 
Proc.  Ent.  Soc.  Phil.,  iv,  p.  278. 

One  ?  specimen  from  San  Jose  del  Cabo. 

Subfamily  IV,  ICHNEUMONIN.E. 

Trogus  Grav. 

21.     Trogus  pulcherrimus  sp.  n. 

6  . — Length  18  mm.     Yellow-fulvous;   the  upper  half 
of  the  head,  the  antennae,  upper  part  of  pronotum,  meta- 
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notufii,  a  spot  beneath,  the  tegulae,  hind  lega,  apical  one- 
fourth  of  anterior  wings  and  a  band  across  before  the 
stigma,  apical  two-thirds  of  hind  wings  and  the  three 
terminal  segments  of  abdomen  black.  The  head  is 
smooth,  polished;  the  mesonotum  punctate,  becoming 
very  finely  and  closely  punctate  toward  the  lateral  mar- 
gins, the  pronotum  punctate  only  along  the  upper  hiad 
margin;  the  scutellum  conically  elevated,  sparsely  punc- 
tate; metanotum  with  a  deep  transverse  furrow  at  base, 
the  posterior  face  with  shallow  punctures,  clothed  with  a 
sparse  black  pubescense ;  abdomen,  except  the  basal  half 
of  the  petiole,  longitudinally  shagreened. 

Described  from  one  6  specimen  from  San  Jos6  del 
Cabo.  A  most  lovely  species,  imitating  some  of  the  forms 
found  in  the  genus  Joppa. 

CEdicephalus  Cresson. 

22.     CEdicephalus  albomaculatus  sp,  n. 

$. — Length9mm.  Black,  shining;  the  antennal  joints 
I0-20,  orbits,  face,  mandibles,  palpi,  lateral  margins  of 
pronotum,  two  short  Hnes  on  disk  of  mesonotum,  spot  on 
the  scutellar  ridges,  the  scutellum,  except  the  depression 
at  base,  the  post-scutellum,  a  small  spot  before  each  meta- 
thoracic  spiracle,  two  large  spots  on  the  posterior  face  of 
metathorax,  a  large  spot  beneath  the  tegulie,  the  anterior 
coxie  and  trochanters  and  a  spot  on  the  hind  coxse  above 
at  base,  middle  coxa^  except  behind,  and  a  spot  on  the 
middle  of  mesopleura  and  metapleura,  all  white:  legs 
mostly,  apical  margins  of  all  the  abdominal  segments  and 
the  venter,  yellow.  The  antuiinu',  except  the  broad  white 
annulu^.  the  middle  eoxie  beliind.  the  hind  coxie  except 
as  noted,  the  hind  troch^inter.-^  ali.ive.  their  temora  above, 
tips  of  their  tibiu-  and  last  jniril  ni  tarsi,  black:    the  middle 

chantens   behind    and    their    lenicira    above,  as   well   as 
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their  tibiae  at  tips,  are  more  or  less  brown  or  dusky. 
Wings  hyaline,  the  tegulae  except  a  white  spot  at  base, 
the  stigma  and  the  veins  black ;  the  areolet  is  pentagonal, 
but  the  lateral  veins  strongly  converge  toward  each  other 
above,  so  that  the  portion  of  the  radius  which  forms  its 
upper  side  is  very  short.  The  head  is  polished,  impunc- 
tate,  the  mesonotum  polished,  but  finely,  although  not 
closely,  punctured ;  the  metathorax  punctured  and  finely 
rugulose,  distinctly  areolated,  the  median  area  divided 
into  two  by  a  central  longitudinal  carina,  while  the  spirac- 
uldr  and  middle  pleural  areas  are  confluent.  The  abdo- 
men has  the  apex  of  the  petiole  and  the  second  segment 
closely  punctate,  otherwise  smooth  and  polished,  with  the 
gastrocoeli  distinct,  but  widely  separated. 

Described  from  one  $  specimen  from  San  Jos6  del 
Cabo. 

Subfamily  V,  CRYPTINiE. 
JOPPIDIUM   Walsh. 
23.       JOPPIDIUM    ANNULICORNE    Sp.   n. 

S  . — Length  13  mm.  Dark  rufous,  closely  punctate; 
the  flagellum,  except  joints  10-19,  presternum,  lower  part 
of  mesosternum,  surroundings  of  scutellums,  a  broad 
band  on  the  metanotum,  all  coxae  and  trochanters,  the 
hind  legs,  except  tarsi,  and  the  petiole  of  abdomen,  black. 
Antennal  joints  10-19,  anterior  legs,  tips  of  middle  tibia? 
and  all  tarsi,  yellow.  Wings  smoky  black,  except  a 
yellowish  streak  at  base  of  the  stigma  and  along  the 
stigma  of  hind  wings;   the  areolet  is  large,  subquadrate. 

Described  from  one  S  specimen  from  San  Jos(^  del 
Cabo. 

This  species  approaches  nearest  to  yappidium  ardeus 
Cr. 
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PoLYCYRTUs  Spinola. 

24.  POLYCYRTUS    ALBOANNULARIS    Sp.    (1. 

?  . — Length  20  mm.  Head  and  thorax,  except  sculel- 
lums,  black;  joints  7-14  of  antenna;,  labium,  palpi,  an- 
terior coxa;  beneath,  scutellums.  spots  on  three  apical 
segments  of  abdomen  and  the  apical  half  of  basal  joini 
of  hind  tarsi,  as  well  as  joints  2  and  3,  while;  abdomen 
and  legs,  except  hind  tibias,  basal  half  of  first  joint 
of  their  tarsi,  as  well  as  the  two  last  joints,  red;  hind 
tibi^  and  tarsi,  except  as  already  noted,  black  or  dirk 
fuscous;  wings  subhyaline,  dusky  at  tips,  the  stigmi 
and  veins  fusco-black. 

The  head  and  thorax  are  closely  punctate,  except  1 
smooth  shining  space  at  sides  of  collar,  on  upper  middle 
of  mesopleura,  and  that  portion  of  metanotum  enclosed 
by  the  first  transverse  carina ;  the  metanotum  behind  tins 
ridge  is  transversely  rugulose,  the  lower  part  of  the  me- 
sopleura, the  surface  beneath  the  insertion  of  hind  wings 
and  the  metapleura  being  clothed  with  an  appresaed 
pubescence. 

Described  from  one  V  specimen  from  San  Jose  del  Cabo. 

Subfamily   VI,    PIMPLIN.E. 

PiMPLA  Fabr. 

25.  PiMPLA    FERALIS  Cr. 
Proc.  Aciid.  Sci.  Phil.,  18T3,  p.  399. 

One  i  specimen  from  San  Jose  del  Cabo. 
Family  EVANIID.^. 
EvANiA  Fabr. 

26.  EvANlA    APPENDIGASTER  Linn. 

Ichneumon  apptiidiijo'ler  Liiiu.  Syul.  Nnt.,  ed,  li,  p.  56fl, 

One?  specimen  from  San  Jos6  del  Cabo. 

For  a  list  of  the  extensive  synonymy  of  this  specie* 
consult  August  Schletterer's  "  Die  Hymenopteren-Gruppe 
Evaniiden,  Wien,  1889-90." 
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Family  CHALCIDID^. 

Smicra  Spinola. 

27.  Smicra  delira  Cr. 

Trans.  Am.  £nt.  Soc,  iv,  p.  41. 

One  6  specimen  from  Tepic.  The  species  was  origin- 
ally described  from  Texas,  but  is  widely  distributed  over 
the  Southern  and  Western  States. 

Haltichella  Spinola. 

28.  Haltichella  xanticles  Walk. 

Hockeria  xanticles  Walk.,  Ann.  Soc.  Ent.  Fr.  (2),  i,  p.  147. 

Haltichella  zaniicles  Cr.,  Syn.  Hym.  N.  A.,  p.  234. 

Hallichella  americana  How.,  Bull.  No.  5  U.  S.  Dept.  of  Agric,  p.  9. 

Two  (5  specimens  from  Tepic.  This  species  is  also 
widely  distributed  over  the  United  States  and  is  very  varia- 
ble in  size. 

EuRYTOMA  Illiger. 

29.       EuRYTOMA    SEMINATRIX  Walsh. 
Am.  Ent.,  ii,  p.  299. 

Three  ?  and  two  S  specimens  from  Tepic.  The  si>ecies 
infest  woolly  cynipid  galls  and  I  fail  to  find  any  difference 
between  those  from  Tepic  and  those  bred  by  myself  from 
galls  in  Florida.  Walsh  considered  the  species  only  a 
variety  of  his  JS.  aurt'cepSy  but  from  a  close  study  of  many 
specimens  I  fail  to  find  intermediate  grades,  and,  as  the 
specific  characters  are  constant,  I  believe  it  should  be 
elevated  to  a  distinct  species. 

30.       EURYTOMA    TEPICENSIS  Sp.    n. 

9  . — Length  2.2  mm.  Black;  scape  and  legs,  except 
coxae  and  the  hind  femora  medially  brownish-yellow; 
tegula?  black;   wings  hyaline,  the  veins  brownish-yellow. 

Head  and  thorax,  flagellum,  legs  and  apex  of  abdomen 
clothed  with  a  sparse,  glittering  white  pubescence.  The 
flagellum  is  not  quite  three  times  as  long  as  the  scape,  the 


552  CALIFORNIA   ACADEMY   OF   SCIENCES. 

pedicel  is  half  as  long  as  the  first  joint  of  funicle  ver>' 
little  longer  than  thick  at  apex;  funicle  5-jointed,  without 
counting  the  single  ring-joint,  the  first  joint  being  the 
longest,  or  fully  twice  as  long  as  thick,  the  following  verj- 
slightly  decreasing  in  length  so  that  the  fifth  joint  is  only 
slightly  longer  than  thick;  club  3-jointed,  a  little  shorter 
than  the  scape.  The  pronotum  seen  from  above  is  almost 
as  long  as  the  mesonotum,  the  scutellum  to  its  tip  being 
considerably  longer  than  the  mesonotum.  Metanotum 
medially  sulcate,  the  sulcus  having  two  delicate  parallel 
carina,  the  space  between  them  being  filled  with  delicate 
transverse  raised  lines.  Marginal  vein  of  front  wings 
rather  stout,  i'/4  times  as  long  as  the  stigmal,  the  tatter  a 
little  shorter  than  the  postmarginal. 

Abdomen  subsessile,  not  longer  than  the  thorax,  blunt 
at  apex,  the  fifth  segment  the  longest,  about  2j4  times  as 
long  as  the  fourth,  the  sixth  about  half  the  length  of  the 
fifth,  the  seventh  a  little  longer  than  sixth,  bearded  with 
white  hairs  and  bearing  spiracles,  the  eighth  segment  re- 
tracted. 

Described  from  one?  specimen  from  Tepic. 

EvoxYSOMA  Ashmead. 

31.       EvOXYSOMA    DECATOMOIDES  Sp.   U. 

i  . — Length  2.5  mm.  Black;  face,  orbits,  streak  be- 
hind ocelli,  prosternum,  middle  lobe  of  mesonotum  pos- 
teriorly the  axilla'  and  the  scutellum,  brownish -yellow; 
basal  half  of  scape,  palpi  and  legs,  white;  flagellum 
black:  wings  hyaline,  the  veins  pale  brownish,  the  post- 
miirginal  vein  a  littlt  lunger  than  the  marginal,  or  more 
th;m  twici;  as  locig  as  iIr-  stigmal.  The  head  is  wider 
tli:m  llu'  tln)ra\.  uilli  large  priimiiK'nt  eves,  the  occiput 
(k<-]ily  miiruledly  emargiii^ile.  wliile  the  face  has  a  deep 
aiiteniial  eiiiargination.      Tlu-    tlagelluni  is   long,  filiform, 
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the  joints  binodose,'  with  whorls  of  long,  white  hairs. 
The  abdomen  is  polished  black,  ovate,  attached  to  the 
thorax  by  a  long,  punctate  petiole. 

Described  from  one  $  specimen  from  Tepic. 

Perilampus  Latreille. 

32.  Perilampus  triangularis  Say. 

LeConte  Ed.  Say's  Works,  i,  p.  381. 

Six  specimens  from  San  Lazaro. 

Orasema  Cameron. 

33.  Orasema  viridis  sp.  n. 

?  . — Length  3  mm.  Head,  thorax,  scape  of  antennae, 
feipora  and  petiole  of  abdomen,  all  metallic  green;  flag- 
ellum  black;  mandibles  rufous,  the  right  with  two  teeth, 
the  left  with  only  one  within*;  tibiae  and  tarsi  brownish- 
yellow;  abdomen  aeneous  black ;  wings  hyaline,  the  veins 
dark  brown. 

Described  from  one  S  specimen  from  Tepic. 

Metapon  Walker. 

34.  Metapon  mexicanum  sp.  n. 

?  . — Length  2  mm.  Head  and  thorax  aeneous  black, 
closely  punctate;  mandibles  rufous;  scape,  pedicel  and 
legs,  except  the  coxa?  and  anterior  and  middle  femora, 
ferruginous ;  anterior  and  middle  femora  metallic  brown ; 
hind  coxae  blue.  Abdomen  pointed  ovate,  polished  black, 
as  long  as  the  thorax  and  keeled  beneath.  Flagellum  in- 
crassated  toward  tip,  the  joints,  after  the  first,  increasing 
in  width  and  wider  than  long.  Wings  hyaline,  the  veins 
brown,  the  marginal  vein  twice  as  long  as  the  stigmal. 
The  fourth  abdominal  segment  is  not  quite  half  as  long 
as  the  third,  the  fifth  only  a  little  shorter  than  the  third, 
while  the  sixth  and  seventh  are  a  little  longer. 
Described  from  one  ?  specimen  from  Tepic. 

2d  8KB.,  Vol.  V.  (  30  )  September  7,  1896. 
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Wings  hyaline,  the  veins  pale  yellowish.  Antennae  lo- 
jointed,  with  two  ring  joints,  the  funicle  3 -jointed,  the 
first  two  joints  subequal,  more  than  twice  longer  than 
thick,  the  third  only  about  twice  as  long  as  thick,  the 
club  ovate,  3-jointed.  Abdomen  ovate,  polished  black, 
with  a  short  finely  rugose  petiole,  the  body  of  abdomen 
at  apex  is  clothed  with  sparse  black  hairs. 

Described  from  one  ?  specimen. 

This  genus  has  only  been  characterized  recently  by 
the  writer,  the  types  coming  from  St.  Vincent,  West  In- 
dies. The  present  species  approaches  nearest  to  C.  pei- 
iolata^  but  it  is  larger,  not  so  smooth,  with  the  facial  stria? 
coarser,  while  the  joints  of  the  funicle  are  proportionately 
longer.  For  description  of  the  genus  and  the  other  two 
species  see  Journal  of  the  Linnean  Society,  Zoology,  vol. 
XXV,  1894,  pp.  178-179. 

Tetrastichus  Haliday. 
38.     Tetrastichus  orbitalis  sp.  n. 

9. — Length  i.i  mm.  Shining  black;  face,  orbits, 
scape,  pedicel  beneath,  anterior  margin  of  pronotum, 
inner  margins  of  the  scapulae,  tegulae,  base  of  abdomen 
and  legs,  except  the  coxa^  and  the  middle  and  hind  fem- 
ora, brownish-yellow.  Flagellum  light  brown,  the  three 
funicle  joints  gradually  shortening,  but  also  thickening, 
the  first  the  longest,  a  little  more  than  twice  as  long  as 
thick,  the  last  only  about  i^  times  as  long  as  thick,  the 
club  large,  stout,  ovate,  3-jointed,  fully  twice  as  thick  as 
the  first  joint  of  the  funicle.  Wings  hyaline,  ciliated, 
broadly  rounded  at  tips.  Abdomen  sessile,  ovate,  as  long 
as  the  head  and  thorax  united  and  much  broader  than  the 
thorax,  with  the  sheaths  of  ovipositor  somewhat  prom- 
inent. 

Described  from  one  $  specimen  from  San  Lazaro. 


A    REVIEW    OF    THE    HERPETOLOGY    OF    LOWER 
CALIFORNIA.     PART  II— BATRACHIANS. 

BY    JOHN    VAN 


The  long  peninsula  of  Lower  California,  parched  aoA 
barren  except  where  some  stream,  escaping  from,  the 
sheltering  shadows  of  the  upland  oaks  and  pines,  wiadt 
down  to  the  ocean  or  sinks  almost  immediately  into  die 
panting  soil,  has  few  attractions  to  offer  the  batrachia. 
In  consequence,  few  representatives  of  this  class  havebeeD 
found  within  its  limits.  Those  that  do  occur  either  live 
in  the  moister  mountainous  areas  or  are  of  wide  distribu- 
tion and  comparatively  great  adaptation  for  life  in  a  land 
arid  and  desolate.  The  Biifo  and  the  Scaphiopus  range 
as  far  east  as  Texas ;  the  Batrachoseps  and  Hyla  regilta 
occupy  a  considerable  area  along  the  Pacific;  while  the 
Phthodon  has  been  taken,  elsewhere,  only  in  southern 
California.  ,^h 


Hyla 


REGI1,I.( 


B.  and  G. 


i,  p.  17*.) 


Wj(n  regllla, 

(1852,  Baird  and  Girard,  Froc.  Ac.  Ntit.  Sci.  Fhiln., 
1866,  Cope.  Proo.  Ac.  Nat.  8ei.  Phila.,  p.  313. 
1877.  SIreeta.  Boll.  D.  8.  Nal.  Mns.,  No.  7.  p.  3fl. 
1883,  Yarrow,  Boll.  D.  S.  Nat.  Mas.,  No.  24;  p.   171. 
(1687,  Bsldiug,  West  Am.  Scientist,  iii,  24,  p.  99.) 
Hgltl  curta. 

( ?  188.1.  Yarrow.  Bull.  U.  S.  Nat.  Mns,.  No.  24,  p.  171.) 
(•1887.  Belding,  Wesl   Am.  ScieDtJat,  iii,  24,  p.  99.) 
ffj/la  regitia  var.  laticfpa, 

1889,  Oope.  BuU.  V.  8.  Nal.  Mns..  No.  34,  p.  359. 
I  fail  to  find  any  constant  difference  between  spedmen* 
of  this  species  from  various  parts  of  its  range.  The  char- 
acters which  have  been  claimed  to  be  distinctive  seemlo 
be  purely  individual,  and  to  occur  wherever  a  series  of 
specimens  has  been  secured. 

3D  tttti..  Vol.  v.  SiptemNir  10,  IM. 
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This  Hyla  has  been  recorded  from  Cerros  Island,  La 
Paz,  and  Cape  San  Lucas,  in  Lower  California. 

List  of  specimens  of  Hyla  regilla. 


Gal.  Acad. 
Soi.  No. 

Locality. 

Date. 

GoUeotor. 

403 

/  San  Francisquito,   Sierra 
\         Laguna,  L.  G. 

1 

Mar.  27,  1892 

GnstaT  Eisen. 

404 

• 

to 
408 

Sierra  TAguna,  L.  G. 

1 

(( 

427 

to 

•  • 

t( 

(( 

431 

600 

San  Rafael  Valley,  L.  C. 

Apr.  29,  1893 

A.  W.  Anthony 

601 

San  Pedro  Martir  Mt.,  L.  C 

• 

May  19,  1893 

K 

682 

to 
697 

San  Iguacio,  L.  C. 

April,  1889 

W.  E.  Bryant. 

698 

to 

Gomondu,  L.  G. 

Mar.,   1889 

(( 

702 

988 

Miraflores,  L.  G. 

Oct.,  1893 

Gustav  Eisen. 

989 

It 

( t 

997 

San  Jo8^  del  Gabo,  L.  G. 

Sept.,    1893 

2250 

/  San    Francisquito,    Sierra 
\         Laguna,  L.  G. 

} 

Mar.  27,  1892 

2256 

Sierra  liaguna,  L.  G. 

i   Oct..   1893 

2267 

( t 

1           t( 

Hyla  curta  Cope. 

Hyla  curta. 

1866,  Gope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  313. 
(1876,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  30,  92.) 
(1881,  Brocchi,  Miss.  Sci.au  Mex.,  Batraciens,  p.  39.) 
(1884,  S.  Garmau,  Bull.  Essex  lust.,  xvi,  1,  p.  46.) 
(1887,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  16.) 
(1889,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  34,  pp.  351,  360.) 

There   seems  to   be  some  confusion  in  the  published 
references  to  this  species.     At  the  end  of  the  original  de- 
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scription  of  Hyla  curia  is  the  statement,  *'  No.  5293,  19 
specimens  half  j  ),  Cape  St.  Lucas.  Jno.  Xantus." 
Later,  in  the  list  of  specimens  of  //.  regilla  in  '*  The 
Ratrachia  of  North  America,"  is  written,  "  No.  5393 — 
19  specimens — Fort  Tejon,  Cal. — ^John  Xantus,"  which 
is  also  the  entry  made  by  Dr.  Yarrow  in  his  Check  List. 
Thus,  apparently,  the  types  of  H.  carta  are  referred  to 
//.  regilla,  with  a  change  in  the  statement  of  locally. 
But  H.  curia  is  still  recognized  as  a  distinct  species  (Bull. 
U,  S,  N.  M.,  No.  34,  pp.  351,  360).  It  would  be  inter- 
esting to  know  definitely  which  locality  is  the  correct  one, 
and  whether  two  species  of  Hyla  really  exist  in  Lower 
California. 

ScAPHiopus  coucHii  Baird. 

ScapWofiVi*  rouehii, 

(1854,  Baird,  Proc.  Ac.  Nat.Sci.  Pbilb.,  vii,  p.  62.) 
{1889,  Cope,  Bull.  U.  8.  Nat.  Mus.,  No.  34,  p.  301.) 

Scaphiopmi  eariu». 

1S«4,  Cope,  Froc.  Ac.  Nut.  Sci.  PbiU.,  IS63,  p.  52. 
{1881,  Brocchi,  Miea.  Sci.  a<i  Mei.,  Balraciena,  p.  S7.) 

Scaphiopui  courhii  (Tar.  rariim). 

(1866,  Cope,  Proc,  Ac.  Nat,  8oi.  Phila.,  p., 313.) 

Seaphiopui  variul  varian. 

{1875,  Cope,  Bull.  D.  S.  Nat.  Mub.,  No.  1,  p.  31.) 
{1883.  Yarrow,  Ball.  D.  8.  Nat.  Mas..  No.  24,  p.  177.) 

ScaphiopuM  rovrhi. 

188.1,  Yarrow,  Bnll.  U.  S.  Nat.  Mna.,  No.  24,  p.  177. 
{1887,  Beldiitg,  West  Am.  Scientist,  iii,  24,  p.  99.) 

Scaphiapus  conckU  i-nriat. 

(1884,  iS.  Onrmau,  Bnll.  E»eex  IiiBt.,  ivi.  1,  p.  46.) 
(1887,  Cope,  Bull.  U.  S.  Sat.  Muh.,  No.  32,  p.  12.) 
IS89,  Ci.pe,  Bull.  U.  S.  Nat.  Miis.,  So.  34.  fig.  75. 

This  species  appears  to  he  much  less  abundant  in  Lower 

Ciilitorni^i  than  ///i/'o  piiiiftiilii^.  Il  li;is  been  recorded 
only  Ircun  iIil-  San  Luojis  Faiiiiii,  whcro  Mr.  Xantus  col- 
Icctcil  il  al  Capu  San  Liita,'^.  and  Mr.  Bclding  at  La  Paz. 
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List  of  specimens  of  Scaphiopus  eouchii. 


Gal.  Aoad. 
Sci.  No. 

Locality. 

Date. 
Sept.  23, 1890 

Collector. 

533 

San  Jos^  del  Cabo,  L.  C. 

W.  E.  Bryant. 

769 

( 

Sept.27,  1890 

(t 

763 

1 

It 

(t 

930 

to 

972 

•• 

Sept.,  1893 

Gustav  Eisen. 

1360 

to 

1363 

1 

.  Miraflores,  L.  G. 

i 

Sept.,    1894 

Eisen  and  Yaslit. 

2440 
to 
2444 

San  Jo8^  del  Gabo,  L.  G. 

<( 

<( 

2512 

Miraflores,  L.  G. 

ti 

1 

»( 

BUFO    PUNCTATUS  B.   &  G. 

Bu/o  punctatus, 

(1852,  Baird  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  vi,  p.  173.) 

1866,  Gope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  313. 

(1875,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  p.  29.) 

(1883,  Yarrow,  Bull.  U.  S.  Nat.  Muh.,  No.  24,  p.  162.) 

(1887,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  32.  p.  10.) 

(1887,  Belding,  West   Am.  Scientist,  iii,  24,  p.  99.) 

(1889,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  34,  p.  262.) 

Bvfo  heldingi. 

1882,  Yarrow,  Proc.  U.  S.  Nat.  Mus.,  p.  441. 

(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  163.) 

(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  99.) 

Judging  from  the  large  series  of  specimens  secured  by 
the  Academy's  collectors,  toads  of  this  species  must  be 
very  numerous  in  the  **  Cape  Region  "  of  Lower  Cali- 
fornia. Several  which  were  collected  in  September  con- 
tain eggs  nearly  ready  for  deposit. 

Mr.  Xantus  found  this  toad  at  Cape  San  Lucas,  and 
Mr.  Belding  at  La  Paz. 
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CU.Acad. 
Sci.  So. 

1                    Localitj. 

Date. 

CoUector. 

432 

j  Banta  Anita,  L.  C. 

Apr.  4,  1892 

GnaUi  Eisea. 

034 
S36 

San  Ignkcio,  L.  C. 

April,  isse 

W.  E.  BtTUit. 

74* 

.  Agoa  Caliente,  L.  C. 

Oct.,  lam 

San  Jose  del  Cabo,  L.  C.  Sept.,  1893     Gnstav  Eimd. 


I3S6 

2129 
to 
2190 
»01 
to 
2439 
2445 


MirafloreH,  L.  C. 


!  San  Jimf  del  C'abo,  L.  C. 


Repl..  1891     EisenandVaalit. 


Miraflores,  L.  C. 


Batrachoseps  attenuatl's  (Esth.) 

SalamaridriNa  alUnuata, 

••  1833.  Eschscbt.lti!,  Zool.  All.,  pt.  v.  1.  jil,  21.  figs.  1-14." 
Balrifho',  fK  attrnuulH'f 

MSO,  Lookiiigtiiii.  \m.  S;i[..  iiv.  p.  ".•iri. 

>rr.  Lockinjitnn  h,is  rfi'<.i-U^!  />\i/ nir/i.>sf/>f  Ironi  La 
Paz,  wJkto  it  w.i.^^  SL-curf,l  bv  Mr.  \V.  J.  Fisher.  The 
AcadL-my  l.;i.  .i  >iH>cinuTi  |N\,.  cigi  .•..lli-cled  by  Mr.  T. 
S.  BnmdcLiec  mi  San  IVdm  Manir  Mi.,  i-owfr  CuHfornia. 
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Plethodon  croceater  Cope. 

Pltthodon  croceater. 

(1867,  Cope,  Proc.  Ac.  Nat.  Sci.,  Phila.,  p.  210.) 
1869,  Cope/Proc.  Ac.  Nat.  Sci.  Phila.,  p.  100. 
(1876.  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  27,  92.) 
1880,  LockingtoD,  Am.  Nat.,  xiy,  p.  295. 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mas..  No.  24,  p.  192.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  9.) 
1889,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  34,  p.  150. 

Mr.  Xantus  is  said  to  have  collected  a  Plethodon^  of  this 
species  at  Cape  San  Lucas,  and  Mr.  Lockington  has  re- 
corded one  from  the  northern  part  of  the  peninsula,  sev- 
enty-five miles  southeast  of  San  Diego,  California. 


THE  CALIFOKHIA  PHSTGAHIDIAV  <  PHSTGAnDIA, 
CAUFORHICA  PACK. ) 

BV    VERNON    L.    K£I.LOG«;    AND    F,    J,    JACK. 


Last  lall  and  this  fpriog  the  oak  treef .  especially  the 
live-oaks  f  ^urrcuf  agriU'lia  t.  in  the  Hcinity  of  the  Le- 
laod  Stanford  Jr.  VniversiiT.-  and  of  Palo  Alto  sneered 
Mrrious  defoHatioD  by  the  attacks  of  the  tan's  of  Piryg»- 
Hidia  califtfTHtca. '  The  pest  is  not  remembered  to  have 
been  so  abundant  here  before.  The  caterpiUais  appeared 
ID  astounding  numbers,  the  continuous  dropping  of  frass 
iron)  ihe  infesied  trees  attracdng  commoo  attention.  The 
caterpillars  were  conspicuous,  also,  on  the  tree  trunks 
and  on  fences  and  the  walls  of  buildings  near  trees,  ctftcn 
massing  in  a  way  suggesting  the  well-known  Daiama 
masses,  although  never  forming  such  compact  and  iso- 
lated bunches.  The  special  interest  attaching  to  this  in- 
sect, because  of  its  systematic  isolation  among  the  Heter- 
ocera.  its  limited  geographical  range,  and  its  captaci^, 
abundantly  shown  last  fall  and  this  spring,  for  damage, 
led  us  to  make  the  obsen'ations  recorded  in  the  followiag 
notes. 

The  lar\ar.  mostly  full-grown,  were  noticed  in  great' 
numbers  on  September  lo,  iSg4.  They  were  feeding 
sing'.v.  although  crowded  together  bv  numerical  abun- 
dance. The  massing  already  referred  to  was  especially 
noticeable  in  the  crotches  oi  the  trees  and  on  the  trunks 
and  IjTL'ir  branches.  Tht-  I.irv.i  \r.  :hese  groups  main- 
•:\r.i':.  -.r.  :rr-;:-.:;,-,r  '-^T-^'-rz  ■  -  '.t.i-  ru  ,-.ii.  much  Ifss  pro- 
r;_'_v..  ::..-.'  ■■-■■  -■-'<■■:.  ^  :  ,"■...  !.i-va- bin  very  like 
:;       T:.-    ,..;^^i..!    L\:r^:-:-:.      :    ■■.;  :-   v'lmnionlv  ele- 
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tober  I  most  of  the  larvae  had  pupated,  the  naked  chrysa- 
lids  being  conspicuous  objects  on  the  tree-trunks,  on  fences 
and  the  walls  of  buildings  near  trees.  When  the  larva  is 
ready  to  pupate,  it  lies  along  the  bark  head  downward 
with  body  contracted  longitudinally  and  a  little  curved. 
It  then  spins  a  thin  irregular  net  of  silk  (showing  well 
when  the  larvae  pupated  on  the  glass  sides  of  breeding 
jars),  covering  very  thinly  the  surface  against  which  it 
lies.  The  chrysalid  is  attached  to  the  supporting  object 
only  by  the  projecting  caudal  process  (see  rf,  plate  Ivi), 
although  the  body  of  the  chrysalid  rests  against  the  thin 
silken  net.  The  fresh  chrysalid  is  fleshy  pinkish-yellow, 
and  it  retains  a  considerable  sensitiveness  and  mobility 
up  to  the  time  of  the  issuance  of  the  imago. 

By  the  middle  of  October  many  moths  were  flying. 
In  the  laboratory  the  pupal  stage  was  uniformly  of  ten 
days'  duration.  The  moths  were  very  abundant  all  • 
through  the  latter  half  of  October,  fluttering  with  a  pretty, 
wavering  flight  through  the  foliage  of  the  oaks.  The 
eggs  are  laid  in  patches  commonly  on  the  under  side  of 
the  oak  leaves  (occasionally  on  the  upper  side),  from  two 
dozen  (rarely  fewer)  to  four  dozen  being  laid  together. 
They  lie  in  a  single  layer,  almost  or  barely  touching  one 
another,  and  often  in  irregular  lines.  In  the  laboratory 
the  egg  stage  lasted  twelve  days  in  all  instances  noted. 
But  out  of  doors  the  eggs  did  not  begin  hatching  until 
about  December;  and  then  they  hatched  irregularly,  un- 
hatched  eggs  being  found  up  to  January  i.  As  late  as 
February  14  larvae  in  the  first  stage  were  found.  The 
eggs  show  in  a  couple  of  days  a  shallow  polar  depression, 
and  surrounding  it  a  zone  of  pinkish-brown.  This  zone 
in  eggs  five  days  old  is  a  striking  cherry  red.  Just  be- 
fore hatching  the  egg  becomes  pink  and  ashy  mottled  all 
over.     The  larvae  display  a  singular  slowness  of  growth. 


c*^avowt3n»  ACAOKMT  or  sciknces. 

hatched   December  15,  the 
29,  or  fourteen  days  after 
I  occurred  January  ii.lht 
tarvse  in  the  trees  out  ol 
■.  e.,   had   moulted  bgi 
Februarj-  22,  the  fifth, 
17.     The  imagines  issued 
dqrs  after  pupation,  agree- 
stages  in  the  hW  b^ 
passed   by  the  insect  in 
ro  condition  of  the  live- 
history.     Out  of  doors 
slowly  than  io  the 
te  ■III!  III!  I   of  the  moths  in 
t  April  6.  larvie  just  malting 
:  tfe  live-oaks.     Theouui 
by  the  middle  of  May.  the 
of  tbe  month  and  during  the 
«^  hatched  lar\-£e  and  those 
sfiap,  merely  skeletonize  the 
tissue  being  eaten,  and 
tg  left  unattacked.     After 
the  leaf  substance  ts  eaten. 
od   spring  were,  although, 
kxialities  than  those  nl 
This  disparity  in  nuni- 
lendable  zeal  of  a  partic- 
'V  Cresson,      To  a  di»- 
ce  of  this  parasitic  ichneu- 
bsHt  Ac  oaks  ■■  September  was  as  apparent  as  the 
I  mt  o^e>|aBHs.     A  resident  of    Palo  Alto  cum- 
imt  Ac  te^  Mu^Aer  of  "small  wasps'*  (thetch- 
1  his  house,  and  buzzed  in  tlie 
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windows.  The  effectiveness  of  this  parasite  wherever  it 
occurred  is  shown  by  the  fact  that  of  lOO  chrysalids  ex- 
amined on  November  i,  67  were  parasitized  by  this  ich- 
neumon; and  from  144  chrysalids  gathered  and  kept  in 
the  laboratory  but  11  moths  issued,  99  of  the  chrysalids 
being  parasitized  by  Pimpla  behrendsii  Cress.,  7  chrysal- 
ids containing  other  parasites,  and  the  others  being  dead 
from  various  causes. 

Although  most  abundant  on  the  live- oaks (^-^.  agrifo- 
Ha)  the  larvae  attack  other  oaks.  We  have  found  them 
on  ^uercus  lobata,  J^.  kelloggiiy  ^,  dumosa  and  J^. 
douglassii.  The  live-oaks  in  this  vicinity  begin  to  put 
out  new  leaves  about  January  i,  but  in  the  case  of  many 
of  the  trees  badly  defoliated  by  the  larvae  in  the  autumn, 
new  leaves  appeared  much  earlier  than  the  first  of  Janu- 
ary. The  wintering  of  the  insect  in  a  larval  condition  is 
only  possible  in  the  evergreen  oaks,  and  they  are  thus  the 
natural  and  usual  host  of  the  pest.  At  the  time  of  the 
hatching  of  the  first  of  the  autumn  brood  of  eggs  (latter 
part  of  November)  the  leaves  of  the  deciduous  oaks  begin 
to  fall.  But,  oddly,  the  eggs  were  found  to  be  deposited 
on  the  leaves  of  both  the  white  oak  and  Douglas's  oak 
(deciduous  oaks),  and  the  larvae  hatched  only  to  die  of 
starvation.  By  this  suicidal  means  the  pest  aids  in  de- 
pleting its  own  numbers.  The  new  leaves  of  the  decidu- 
ous oaks  appear  about  April  i,  before  the  eggs  for  the 
summer  brood  of  larvae  are  deposited.  These  eggs, 
therefore,  can  safely  be  laid  on  the  leaves  of  these  trees, 
but  the  eggs  laid  by  the  fall  moths  on  the  foliage  of  these 
trees  give  up  their  young  to  certain  destruction. 
•  As  to  the  number  of  generations  which  appear  annu- 
ally of  this  insect,  Henry  Edwards  (quoted  by  Packard 
in  Hayden's  Report  of  the  U.  S.  Geological  Survey  of 
the  Territories  for  1875,  ^"^  ^"  Forest  Insects,  Fifth  Re- 
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port  of  the  U.  S.  Entomological  Com  mission,  1890) 
states  that  there  are  two.  Packard,  in  Foreat  Insects, 
quotes  Mr.  Behrens  of  San  Francisco  as  saying  that 
three  generations  appear  annually.  In  our  year  of  ob- 
servation but  two  generations  appeared.  Moths  were 
flying  in  May,  1894.  the  larva;  from  whose  eggs  became 
full-grown  in  September,  and  produced  the  October 
moths.  From  the  slowly  and  irregularly  hatching  eggs 
of  these  moths  cume  the  slow -growing  winter  brood  of 
larvSB  which  became  full-grown  in  the  laboratory  in  the 
last  of  March,  but  out  of  doors  not  until  the  middle  of 
May.  From  these  came  again  a  late  May  and  early  June 
brood  of  moths.  It  is  to  be  noted  that  the  occasional  ap- 
pearance of  moths,  as,  for  example,  two  specimens  capt- 
ured on  February  20,  1895,  resulting  from  the  more  rapid 
growth  and  transformation  of  a  few  individuals  of  a  brood, 
is  not  an  unusual  phenomenon  in  the  life  history  of  this 
insect.  It  may  explain,  too,  some  of  the  unwatranted 
statements  occasionally  heard  concerning  this  pest,  cred- 
iting it  with  five  or  six  annual  generations,* 

The  descriptions  of  the  egg,  larval  stages  and  cbrysalid 
follow.  The  only  illustration  of  Vhe  larva  of  this  species 
we  have  seen,  that  of  Stretch,  after  which  the  figure  for 
Packard's  Forest  Insects  was  made,  is  a  case  of  mistaken 
identity,  the  conspicuous  tufts  of  hair  on  the  figured  cat- 
erpillar having  no  counterparts  on  the  Phryganidia  larva. 

fi^}(  (see  a,  plate  Ivi) — Smooth,  spherical,  becoming 
.slightly  depressed  at  one  pole  soon  after  exclusion,  this 
cUiprcssion  becomintj  ron.spicuous  in  a  few  days,      Diam- 

iii~c,l-.'  \'v..v.  Cil.  A.iL-i.   Sii.  -.ri.  -1.  ml    ."1.  Au^;  ,   IML",  sliiti'S  tliat   there' 
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eter  .85  mm.  Color,  shining  yellowish -white.  In  two 
days  a  circular  zone  about  the  depressed  apex  is  brown- 
ish pink,  which  in  five  days  after  exclusion  becomes 
cherry- red.  Just  before  hatching  the  whole  egg  is  mot- 
tled with  dark- pinkish.  Laid  on  the  lower  (rarely  up- 
per) surface  of  the  leaves  of  J^uercus  agrifolia  and  of 
other  ^ecies  of  ^nercus,  in  patches  of  from  thirty  to 
fifty. 

Larva^  first  stage  (see  b,  plate  Ivi)  —  Head  large, 
rounded,  bilobed,  the  mesal  line  distinct,  bearing  a  few 
prominent  hairs;  color  when  excluded  from  the  egg, 
pearl-gray,  soon  changing  to  light  brown,  shining,  width 
.68  mm.  Body  cylindrical,  with  conspicuous  setigerous 
tubercles,  arranged  as  follows:  a  row  on  each  side  of  the 
dorsimeson,  composed  of  two  large  approximated  tuber- 
cles on  each  segment,  the  caudal  tubercle  of  each  seg- 
ment lying  slightly  laterad  of  the  cephalic  one.  These 
dorsal  rows  bend  a  little  laterad  on  the  second  and  third 
segments.  Two  rows  on  each  side,  the  upper  row  con- 
sisting of  large  tubercles  one  on  each  segment,  the  lower 
row  of  smaller  ones  two  on  each  segment,  the  caudal  tu- 
bercle of  the  lower  pair  being  a  little  above  the  cephalic 
one.  Cervical  shield,  broad  and  widest  at  mesal  part, 
brown.  Anal  shield,  distinct,  brown.  Color  of  the  body 
ashy  at  exclusion,  changing  in  four  hours  to  bright  yel- 
lowish green  above  and  ashy  below,  tubercles  brown  to 
black,  and  there  is  a  narrow,  subdorsal,  interrupted  red- 
dish line  extending  whole  length  of  the  body;  legs  con- 
colorous  with  venter,  and  marked  with  brown  blotches. 
Triangular,  brownish  blotches  occur  in  mesal  line  on  seg- 
ments 4,  6,  8  and  ii,  and  may  or  may  not  extend  across 
the  dorsum  of  segment.  Length  (at  exclusion  from  egg) 
2.05  mm.;    width  .26  mm. 

Second  stage  —  Head  shining  brown,  ocelli  and  mouth 


SM 
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parts  dark  reddish  brown;  width  1.14  mm.  The  brown 
coloration  of  the  tubercles  has  disappeared.  Two  prom- 
iaent.  reddish,  coatinuous,  subdorsal  lines,  also  a  im\ 
uuermpted  median  dorsal  line.  On  the  pleurum,  ni- 
dab  maiUiigs  on  segments  4-11  forming  two  interrapW 
!•■»  of  short,  sinuous  lines.  Prominent  reddish-browa 
Mnjcfcn  on  segments  8  and   11.     Length  7  mm.'  widlh 

^_. 

TturJ  stage — Width  of  head  1.45  mm.  Color  of  body 
fes^ght  TcOow.  Subdorsal  lines  more  pronounced  thanin 
stages  and  continuous;  mesal  line  present  or  < 
'segments  2  and  3  are  two  parallel  reddish  Unet 
ventrad  from  the  subdorsal  line  a  short  dis- 
taacc.  Cervical  shield  black.  Length  10  mm.;  width 
.-jS  mm. 

Fourth  stage — Width  of  head  1.88  mm.  There  mayot 
Duv  not  be  faint  interrupted  lines  between  tlie  median 
dorsai  and  subdorsal  lines,  .\  more  or  less  interrupted, 
ill-defined  reddish  supra-stigmatic  line  appears,  withnar-  j 
row  uneven  lines  running  longitudinally  between  this ) 
supra-stigmatic  line  and  the  subdorsal  lines.  (All  these 
lines  unitelin  the  last  larval  stage  to  form  the  broad  sub- 
dorsal band,  in  which  the  composing  lines  may  be  partly 
traced.)  An  interrupted  reddish  stigmatic  line  is  appar- 
ent on  segments  1-9.  General  color  of  body  bright  10 
dirty  yellow,  the  cervical  and  anal  shield  and  dorsal 
blotches  black.     Length  18  mm.:   width  1.5  mm. 

Fifth  stage — Width  of  head  2.22  mm.  Markings  ol 
body  as  in  previous  stage,  but  usually  more  pronounced. 
Length  22  mm.;   width  2  mm.  , 

Sixth  stage  (see  c,  plate  Ivi)  —  Head  large,  rounded,' 
bilobed,  mesal  line  pronounced,  bearing  a  few  coo^ic- 
uous  hairs;  smooth,  dark  brown,  shining;  ocelli  and 
adjacent  region    black;    clypeus    prominent,  ashy-graj-j 
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proximal  segment  of  antennae  whitish,  distal  parts  of  re- 
maining segments  black;  width  of  head  2.57  mm.  Body 
cylindrical,  nth  and  12th  segments  humped,  smooth, 
shining,  tubercles  and  hairs  not  noticeable;  general  color 
light  yellow.  An  alternative  body  color  is  black  above 
and  on  sides,  and  ashy-gray  on  venter.  The  majority 
of  the  fall  brood  were  yellow*;  the  majority  of  the  spring 
brood  black.  Cervical  shield  prominent,  black;  anal 
shield  small,  black.  Thoracic  legs  black.  The  reddish 
median  dorsal  line  widens  or  becomes  a  large  blotch  on 
the  8th  segment.  There  is  a  conspicuous  transverse 
blotch  on  the  humped  nth  segment.  Smaller  blotches 
occur  also  sometimes  on  the  4th  and  6th  segments.  There 
is  a  narrow,  uneven,  black  line  on  each  side  of  the  me- 
dian dorsal  line  parallel  with  it  and  continuous  from  ist 
to  1 2th  segments.  Laterad  of  these  narrow  lines,  there 
is  a  conspicuous  broad  black  subdorsal  band  composed 
of  several  contiguous  narrow  lines,  the  composing  lines 
frequently  blending.  On  segments  6-11  just  above  the 
bases  of  the  prolegs,  which  are  yellowish  white  with  red- 
dish markings,  there  are  two  short  sinuous  reddish  lines, 
the  lower  one  of  each  pair  being  the  broader  and  more 
distinct  and  the  space  between  them  being  pearly -white 
in  Color.  Connecting  the  upper  one  of  these  two  lines 
with  the  subdorsal  band  there  is  on  segments  6—9  a  short 
sinuous  vertical  reddish  line.  When  the  general  body 
color  of  the  larva  is  black  the  spaces  between  the  narrow 
dorsal  lines  remain  yellowish  appearing  as  four  narrow 
parallel  dorsal  lines  running  the  whole  length  of  the  body. 
Length  23—27  mm.;    width  3  mm. 

At  end  of  this  stage,  the  larva*  let  themselves  down 
from  the  tree  to  the  ground  by  a  silken  thread,  and  then 
crawl  up  on  the  side  of  an  adjacent  building  or  upon  a 
fence,  or  upon  the  trunk  of  the  tree,  or  they  crawl  down 
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from  the  foliage  to  the  tree  trunk,  and  form  a  naked 
chrysalid. 

Pupa  (see  d,  plate  Ivi) — Naked,  suspended  by  cremas- 
ter,  greenish-white  with  yellow  suffusion  and  black  mark- 
ings. Wing  cases  pearly  bluish-white,  with  many  black 
lines  of  different  lengths.  On  the  dorsum  of  body  an  in- 
terrupted median  black  line  frequently  expanding  blotch- 
like.  On  either  side  of  it  on  abdomen,  and  separated 
from  it  by  distinct  yellowish  markings,  an  interrupted 
broad  black  band  extending  to  base  of  cremaster.  Spira- 
cles black,  surrounded  by  yellow.  Ventrad  of  the  line  of 
spiracles  a  faint  narrow  longitudinal  line  of  pinkish,  and 
on  the  venter  two  submedian  bands  of  black  composed  of 
narrow  lateral  blotches.  Cremaster  single,  strong,  length 
1.5  mm.  Chrj-salid  concave  on  dorsum  and  convex  on 
venter,  length  12  mm. ;   width  4  mm. 

Imagines  (see  e,  plate  Ivi) — Males  easily  distingubhed 
from  females  by  longer  pectinations  of  antenna*,  and  in- 
distinct yellowish  patch  just  beyond  apex  of  discal  cell  of 
fore  wing. 


DESCRIPTION  OF   A   NEW  SPECIES   OF   GOBIESOX 
FROM  MONTEREY  BAT,  CALIFORNIA. 

BY  SETH  EUGENE  MEEK  AND  CHARLES  J.  PIERSON. 

[With  Plate  Ixxi] 

Gobiesox  muscarum  n.  sp. 

Head  3^  in  length;  depth  8}{  ;   dorsal  6;   anal  5. 

Body  elongate,  slender,  depressed  anteriorly,  very  nar- 
row but  slightly  compressed  posteriorly,  the  greatest  width 
of  body  immediately  behind  head,  7  in  length. 

Head  narrow,  much  depressed,  wider  posteriorly.  Eye 
small,  its  diameter  2}4  in  interorbital  width,  5  in  head. 
Maxillary  reaching  to  the  front  of  the  eye,  its  length  less 
than  3  in  head.  Teeth  in  upper  jaw  conical,  acute, 
curved,  forming  a  crescent-shaped  patch,  those  of  the  an- 
terior row  enlarged.  In  the  lower  jaw  is  an  anterior  row 
of  about  five  broad,  entire  incisors,  placed  nearly  hori- 
zontally; behind  these  a  crescent-shaped  patch  of  teeth, 
similar  to  those  in  the  upper  jaw,  becoming  canine-like 
laterally.     No  evident  opercular  spine. 

Ventral  disk  longer  than  broad;  its  length  i  J^  in  head, 
6%  in  length.  Distance  from  vent  to  front  of  anal  2}4 
in  the  distance  from  vent  to  disk. 

Pectoral  fin  broad,  short,  2}^  in  head.  Dorsal  and 
anal  fins  small,  the  anal  slightly  in  advance.  Caudal  fin 
rounded. 

Ground  color — in  alcohol — light  yellowish,  paler  be- 
low. Above,  everywhere  sparsely  covered  with  distinct 
brownish-red  spots  about  as  large  as  pupil.  A  lateral 
band  of  the  same  color  begins  on  the  front  of  the  snout, 
where  it  joins  the  band  of  the  opposite  side,  extends 
through  the  eye  across  the  opercle  to  the  caudal,  becom- 
ing very  indistinct  posteriorly.  This  lateral  stripe  is  in 
strong  contrast  with  the  uniform  pale  ventral  surface. 

Two   speciments   were   dredged   in  January,  1895,  in 
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Monterey  Bay,  at  a  depth  of  about  eight  fathoms.  Ooe 
of  these,  the  type  (i}4  in-  long),  is  numbered  3030  on 
the  Register  of  the  L.  S.  Jr.  Univ.  Mus.  The  second 
specimen  (i,^',  in.  long)  resembles  the  type,  but  has  the 
dorsal  spots  confined  to  the  top  of  the  head  and  nuchal 
region,  the  lateral  stripe  disappearing  slightly  behind 
middle  of  body,  and  the  ventral  surface  marked  poster- 
iorly with  brownish  red  spots  like  the  dorsal  surface. 


ON  THE  CRANIAL  CHARACTERS  OF  THE  GENUS 

SEBASTODES  (ROCK-FISH).* 

(With  Plates  Ivii-lxx.) 
BY    FRANK    CRAMER. 

The  rock -fishes  of  the  Pacific,  commonly  but  errone- 
ously called  **  rock-cod,"  constitute  a  large  section  of 
the  Scorpsenidae,  a  family  of  the  mail-cheeked  fishes,  and 
present  extremely  interesting  problems  in  distribution  and 
classification.  Fifty  or  more  species  have  been  described 
during  the  past  forty  years  from  the  west  coast  of  North 
America,  between  the  southern  boundary  of  the  United 
States  and  Bering  Strait.  Quite  a  large  number  of  spe- 
cies also,  distinct  from  the  foregoing,  have  been  discovered 
on  the  coast  of  Japan,  and  all  the  indications  point  to 
many  more  that  are  still  undescribed.  To  the  southward 
of  the  United  States  the  group  abruptly  disappears,  but 
reappears  again  in  the  temperate  and  cold  waters  of  west- 
ern South  America,  which  undoubtedly  still  hold  out  a 
rich  field  for  investigation  of  this  group. 

The  rock-fishes  of  American  waters  are  characterized 
by  having  13  dorsal  spines,  while  their  nearest  allies,  the 
rose-fishes  ( Sebasies),  have  a  larger  number.  Some  of 
the  Japanese  forms,  however,  are  described  as  varying  in 
the  number  of  dorsal  spines  from  13  to  14.  If  this  is  so, 
the  further  study  of  the  rock-fishes  of  the  Japanese  coast 
will  furnish  new  and  interesting  material  upon  which  to 
base  the  systematic  arrangement  of  the  group,  for  no 
such  variation  is  found  in  all  the  fifty  or  more  species  of 
the  western  coast  of  North  America. 

*  I  wish  to  thank  Prof.  Charles  H.  Gilbert  for  putting  at  my  disposal 
the  material  on  which  this  paper  is  based,  and  for  generously  sacrificing 
valuable  specimens,  in  order  that  the  series  might  be  made  as  complete  as 
possible.  The  collection  of  skulls  is  now  in  the  Museum  of  the  Leland 
Stanford  Jr.  University. 
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There  has  hitherto  been  no  agreement  among  ichthy- 
ologists as  to  the  boundaries  of  the  genera  of  rose-  and 
rock-fishes.  European  writers,  believing  that  the  differ- 
ence in  the  number  of  dorsal  spines  is  not  a  sufficient 
basis  for  a  generic  separation  of  the  Pacific  forms,  include 
them  all  in  the  old  Cuvierian  genus  Sebastes.  American 
writers,  however,  lay  greater  stress  on  this  difference, 
which  they  have  shown  to  be  connected  with  a  constant 
difference  in  the  number  of  vertebrae.  They  are  also 
prompted  by  the  desirability  of  breaking  up  so  large  and 
unwieldy  a  genus  into  smaller  natural  groups,  and  have 
thus  not  only  segregated  the  Pacific  forms  with  13  dorsal 
spines  and  12-I-15  vertebra;  in  the  genus  Sebastodes,  but 
have  made  several  efforts  to  break  up  the  latter  genus 
into  several  smaller  ones.  Between  1854  and  1861  W. 
O.  Ayres'  described  numerous  species  from  the  Pacific 
Coast  of  California,  including  them  all  under  the  old  genus 
Sebastes.  In  1861  Gill'  proposed  the  genus  Sebastodes  ior 
the  Sebastes  paucispin is  of  Ayres.  In  1862  he  placed  all 
the  remaining  rock-fish  of  the  West  Coast  in  a  new  genus, 
Sebastickthys,  but  all  the  generic,  characters  which  he  as- 
signed have  proved  worthless. 

Ayres  accepted  the  genus  Sebastodes,  but  redefined  it  so 
as  to  include  the  species  ovalts,  jiavidus,  mdanops  and  pin- 
ttigcr.  It  will  be  seen  that  this  was  a  natural  group,  the 
characters  which  he  selected  being  correlated  with  others 
of  which  he  knew  nothing.  He  retained  all  the  remain- 
ing West  Coast  rock-fish  in  the  genus  Sebastes  "  with  the 
chiiracters  of  Sfhastes  as  given  by  Cuvier,  except  that  the 
lop  ol"  tlu'  hfiul  is  ahvavs  iiiiiikcd   by  spinous  ridges,  the 
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In  1864  GilP  separated  the  then  known  rock-fishes  of 
the  Pacific  Coast  into  four  genera:  Sebastodes,  Sebas- 
tichthySy  S ebastosomus  and  Sebastomus.  The  groups  which 
he  thus  indicated  form  natural  assemblages  of  species, 
but  thus  far  he  has  never  defined  them  satisfactorily. 
The  genera  proposed  by  him  have  generally  been  accepted 
as  of  subgeneric  value  by  later  workers  in  the  group,  but 
with  a  knowledge  of  the  early  known  species  which  Gill 
was  unable  to  examine,  together  with  m^ny  others  discov- 
ered since,  they  have  found  it  impossible  to  draw  the  lines 
of  generic  separation  indicated  by  him. 
'  In  1880  Jordan  and  Gilbert*  discovered  and  described 
fifteen  or  more  new  species,  and  adopted  a  more  definite 
terminology  for  the  spinous  ridges  of  the  cranium,  which 
seemed  to  them  to  furnish  the  most  reliable  characters. 
The  arrangement  adopted  by  them  on  the  basis  of  these 
characters  agreed  in  the  main  with  the  generic  grouping 
already  proposed  by  Gill.  Since,  therefore,  the  charac- 
ters furnished  by  the  top  of  the  head  had  been  most  re- 
lied upon  for  the  grouping  of  the  species,  and  it  was  still 
a  mooted  question  whether  they  should  all  be  included  in 
one  genus  or  distributed  among  several,  it  seemed  to  the 
writer  desirable  to  make  a  detailed  examination  of  a 
series  of  skulls  in  order  to  determine  what  other  cranial 
characters,  if  any,  were  correlated  with  those  df  the  top 
of  the  head,  and  whether  there  were  any  gaps  in  the 
series  which  would  serve  as  points  of  separation  into  gen- 
era. 

As  will  be  seen  later,  the  writer  has  been  unable  to  dis- 
cover a  basis  for  such  generic  separation  and  is  convinced 
that  the  cranial  characters  fail  to  indicate  such.  Since 
the  present  investigation  was  completed,  however,  an  at- 

3  Gill:  Proc.  Acad.  Nat.  Sci.  Phil.  1864,  p.  145. 

*  Jordan  &  Gibert:  Proc.  U.  S.  National  Museum,  1880,  p.  287. 
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tempt  has  been  made  by  Eigenmann  and  Beeson  *  along 
the  same  lines,  and  with  opposite  results.  It  therefore 
becomes  necessary  to  examine  their  conclusions  io  aotne 
detail.  As  a  basis  for  the  primary  division  of  the  group, 
they  have  selected  the  condition  of  the  parietals,  classify- 
ing the  species  according  as  their  parietals  meet  or  do  not 
meet  above  the  supraoccipital.  The  character  is  else- 
where described  as  the  "union  or  non-union  of  the  parie- 
tals," and  the  statement  made  that  "  the  value  placed  on 

such  a  character need  not  be  defended  here." 

During  the  course  of  his  investigation  the  writer  also  at- 
tempted to  make  use  of  this  variation  in  the  extent  of  the 
parietals,but  came  to  the  conclusion  that  it  had  little,  if  any, 
taxonomic  value.  The  inner  edges  of  the  parietals  are 
strictly  superficial  in  position,  overlapping  the  supraoccipi- 
tal. Their  inner  margins  are  irregular,  and  the  extent  of 
the  lap  somewhat  variable  within  the  limits  of  each  species, 
depending  both  on  original  individual  variations  and  on 
the  extent  to  which  the  thin  edges  of  the  bones  have  been 
absorbed.  Taking  a  series  of  species,  we  have  presented 
every  degree  of  approximation  of  these  margins,  from 
the  condition  where  they  are  wide  apart  and  leave  exposed 
a  broad  strip  of  the  supraoccipital,  to  that  in  which  they 
touch,  meet,  or  overlap.  Union  is  never  effected  between 
the  parietals  and  it  is  misleading  to  speak  of  such.  The 
manner  in  which  the  parietals  reach  or  pass  over  the 
middle  line  is  so  variable  as  to  suggest  anything  but  genetic 
relationship.  In  a  few  species  the  inner  edges  of  the 
parietals  iirv.  paraik'l  and  seem  to  abut  against  each  other 
in  the  middle  line,  in  ntlit-rs  (he  innt-r  outlines  are  curved 
and  tlic  letl    parietal   overlaps   the   riyht.      In    some   cases 
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one  of  the  parietals  reaches  the  middle  line  and  the  other 
does  not;  in  other  cases  the  posterior  part  of  one  parietal 
and  the  anterior  part  of  the  other  reach  the  middle  line, 
and  yet  a  wide  strip  of  supraoccipital  separates  the  two 
bones  throughout  their  length.  All  of  these  conditions 
are  evident  in  the  accompanying  figures.  There  is  no 
more  reason  why  that  condition  of  the  parietals  in  which 
they  barely  meet  should  be  chosen  as  the  line  of  separa- 
tion between  two  groups  of  species  than  that  any  other 
degree  of  approximation  or  overlapping  should  be  chosen. 
The  character  is  unfitted  a  prioi'i  to  serve  as  a  primary 
character.  The  kind  of  difliculties  into  which  its  adop- 
tion leads  is  illustrated,  among  other  instances,  by  the 
fact  that  S,  elongaius  and  S.  levis  are  placed  in  the  group 
with  separated  parietals,  although  in  some  individuals  the 
parietals  plainly  meet. 

Not  only  is  the  condition  of  the  parietals,  by  the  nature 
of  the  character,  unsuited  for  the  purpose  which  it  is 
made  to  serve,  but  it  is  not  correlated  with  a  single  other 
important  cranial  character.  After  it  is  adopted  as  the 
primary  character  it  does  not  serve  in  the  slightest  degree 
as  a  key  to  the  rest  of  the  structure.  The  degree  of  de- 
velopment ol  the  cranial  spines  and  ridges,  the  condition 
of  the  interorbital  space,  the  curvature  of  the  base  of  the 
skull,  the  condition  of  the  ventral  process  of  the  basi- 
sphenoid  and  the  direction  of  the  mesethmoid  processes 
are  all  closely  correlated  with  each  other  and  all  lead  to 
the  same  arrangement  of  species.  The  condition  of  the 
parietals  not  being  correlated  with  a  single  other  charac- 
ter, its  use  as  a  primary  character  is  bound  to  rupture  all 
the  correlations  that  do  exist;  and  that  is  what  it  does. 
To  select  a  single  illustration  from  among  a  host  of  them, 
the  genus  Sehastomus^  as  made  up  by  Eigenmann  and 
Beeson,  includes    species  from  all   parts  of    the  group: 
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rosaceiis,  ruber,  constellatus,  etc.,  with  concave  interor- 
bttal  space,  straight  base  of  skull,  and  strong  spines  and 
ridges ;  and  mmialus  and  pmniger  with  convex  interorbi- 
tal  space,  curved  base  of  skull,  weak  spines  and  ridges 
and  depressed  mesethmoid  processes.  In  every  point  of 
structure  and  conformation  of  skull  the  last  two  species 
are  most  closely  related  to  the  species  placed  in  the  gen- 
era Priniospina,  Sebaslosomus  and  Actilomentum;  and 
are  widely  separated  from  the  other  species  of  the  genus 
Sebastomus. 

The  condition  of  the  parietals  was  the  first  character 
selected  by  the  writer  as  a  basis  for  the  arrangement  of 
the  species,  but  it  was  soon  found  unreliable  from  ever>' 
point  of  view  and  had  to  be  rejected ;  and  the  further  the 
investigation  proceeded  the  more  clearly  was  its  rejection 
justified.  An  examination  of  all  the  cranial  characters  in 
a  large  number  of  species  will  invariably  lead  to  the  same 
result. 

Of  the  fifty  or  more  species  recognized  from  the  Pacific 
Coast  of  America,  the  following  thirty-two  have  been  ex- 
amined by  me:  S.  />ancrspiais,  gvodei,  mystinus,  tnela- 
nops,  fiavidits,  entomclas,  ovalh,  alrovirens,  pinnigcr, 
minialtts,  introniger ,  aurora,  chlorosticttis,  rosaceus,  coti- 
sUHalus,  rhodocMoris,  rttberrimus'  saxicola,  diploproa, 
elongattis,  rubrivinclHS,  lez'is,  serriceps,  rastreUiger,  auri- 
culatiis,  vexillarii,  catirinus,  maligcr,  carnatus,  chrysom~ 
chs  and   nebulosus;    besides    two    or   three   unidendfied 

'  Tho  K]icoi(Ju  name  riiherrimiiiw  lii're  priipiiscd  as  a  substitute  for  the 
ruler  of  rci-eiit  nutliors,  ncit  "t  Ayies,  uliicli  iBttvr  must  be  regarded  sa 
>i  syti'iiiyui  rif  uarlvul'iU'r.  Tliiit  tbi'  slK-uimeim  to  wbiirh  the  UDUe  rv'tr 
wn^  (irs(  iippliuil  lieli.iiyi>a  to  tlic  liiMi'ies  •i-irir.iliil'is  is  pleiiily  bIiowu  by  ibe 
I'liri'liil  <b'M'ri[>ti<>ii  nf  ilir  s|ili,(>s  <iii  (lie  ht|i  iif  tbo  licnd.     The  litntemi-iils 

w.  II  til  vmAi  n(  tbo  lUrri-  sp.oies  rHUrri'iau,;  .-■''•''iifr  or  minlatn^.  (.Ayrf.-, 
I'rM,-.r.liii;!S  fiilifi>riii«  Aniilciiiy  uf  So  ion  <■.■-.  vol.  i,  (i.  7,   IS.'M.) 
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skulls.  The  following  West  Coast  species  were  not  avail- 
able: ciliatuSj'  prorigery  brevisptnis,  umbrosus,  nigrocinc- 
tusy  alutus,  serranoides,  ru/us,  melanostomus^  rupestris, 
COS,  (srcusy  gillij  zacenirus^  sinensis. 

The  series  upon  which  the  following  conclusions  are 
based  consisted  of  fifty-one  skulls  of  thirty-two  different 
species.  Although  many  skulls  could  not  be  procured, 
the  series  is  essentially  complete,  containing  representa- 
tives from  all  parts  of  the  group. 

The  cranial  characters  that  have  hitherto  proved  useful 
relate  to  the  cranial  ridges  and  the  spines  in  which  they 
end.  The  characteristic  spines  and  ridges  are :  the  pre- 
ocular  on  the  anterior  superior  border  of  the  orbit;  the 
supraocular,  near  the  edge  of  the  frontal  bone  above  the 
middle  of  the  orbit;  the  postocular,  behind  the  supraocu- 
lar, and  the  tympanic,  behind  the  postocular  on  the  frontal 
bone  near  the  superior  posterior  angle  of  the  orbit;  and 
the  parietal,  present  in  all  the  species,  a  longitudinal  ridge 
on  the  middle  of  the  parietal  bone.  Of  these  ridges  all 
may  be  absent  except  the  parietal,*  and  in  the  different 
species  in  which  they  are  present  differ  exceedingly  in 
the  degree  of  their  development. 

In  a  comparison  of  the  crania  some  characters  which 
it  was  at  first  supposed  would  furnish  good  marks  by 
which  to  subdivide  the  genus  into  groups,  proved  other- 
wise. The  thickness  of  the  bones  of  the  skull  is  general- 
ly correlated  with  other  characters,  rather  thin  papery 
skulls  bearing  strongly  developed  bony  ridges,  while 
thicker  and  more  bony  skulls  have  the  ridges  low  or  ob- 
solete. But  there  are  several  exceptions  to  the  rule. 
Other  characters  at  first  seem  important,  but  as  they  occur 

''Prof.  Eigeumann  has  changed  the  name  of  this  ridge  and  its  spiue 
from  "occipital"  to  "parietal,"  and  I  have  adopted  his  name  for  it,  be- 
cause it  seems  much  more  appropriate. 
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in  a  few  species  only,  far  apart  in  the  series,  they  must  be 
regarded  as  sporadic;  thus  nuchal  spines  are  present  in 
S.  levis,  chloroslictus,  aurora  and  constellatus  {in  the  last 
species  connected  with>a  tendency  of  the  ridges  to  break 
up  into  spines  and  tubercles),  but  they  are  inconstant 
even  in  the  species  in  which  they  occur;  so  that  it  is 
doubtful  whether  they  are  always  present  in  any  species. 
The  coronal  spines,  likewise  inconstant,  are  usually  pres- 
ent in  S.  aurora,  and  nearly  always  present  in  S.  auricu- 
lalus. 

In  some  species  in  which  pairs  of  spines  are  normally 
absent,  these  are  sometimes  present  in  a  rudimentary  or 
distorted  form,  either  sinfjly  or  in  pairs.  Although  the 
paucispinh  group  is  characterized  by  the  absence  of  the 
usual  pairs  of  spines  in  adults,  two  adult  paucispitti's  skulls 
had  a  rudimentary  supra-  or  postocular  on  the  left  side,  and 
a  very  young  skull  of  this  division  had  rudimentary  tym- 
panic spines  on  both  sides  and  a  postocular  on  the  left 
side;  a  medium-sized  mclanops  had  a  rudimentary  right 
tympanic;  and  a  large  one  had  a  pair  of  postoculars  and 
■A  deformed  left  supraocular;  a  young  jiavidus  had  a 
rudimentary-  right  postocular;  in  an  elongatits,  in  which 
the  supraoculars  are  normally  absent,  the  spines  were 
still  present  in  the  form  of  low  humps  on  the  ridge;  in 
another  specimen  the  supraocular  spine  was  sharp  and 
perfectly  distinct, 

Hilgendorf  expressed  the  belief  that  when  one  of  the 
three  pairs  of  spines  (supraocular,  postocular  and  tym- 
panic) is  absent,  it  is  the  supraocular  ;ind  not  the  post- 
ocular that  has  disappeared.'     This  is  provecl  by  several 
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series  of  facts.  When  the  three  spines  are  present  to- 
gether, the  distance  from  the  base  of  the  tympanic  to  the 
base  of  the  supraocular  on  the  one  hand,  and  the  distance 
from  the  supraocular  to  the  preocular  on  the  other  hand, 
are  to  each  other  in  many  species  as  i  to  i,  varying  from 
this  ratio  to  i  to  3  in  rosaceus;  while  where  one  of  the 
spines  is  absent,  the  relative  distances  vary  from  3  to  10 
to  3  to  15  (except  nebulosus,  2  to  5).  These  measure- 
ments give  the  all  but  invariable  rule  that,  when  one  of 
the  spines  is  absent  the  so-called  supraocular  occupies 
the  position  of  the  postocular.  When  both  the  supra- 
ocular and  postocular  are  present  and  differ  in  size  (which 
is  usually  the  case),  the  supraocular  is  invariably  weaker 
than  the  postocular.  The  depression  between  the  tym- 
panic and  postocular  is  always  deep,  while  between  tha 
postocular  and  supraocular  there  is  frequently  a  well- 
marked  ridge  (chlorosticius^  rhodochloris^  ruberrimtis).  In 
levis  the  true  supraocular  is  usually  present ;  in  the  skull 
at  hand  it  was  absent,  but  on  one  side  a  blunt  knob  occu- 
pied the  position  required  by  the  rule  of  relative  distances, 
and  just  behind  this  point,  on  both  sides,  there  was  a  de- 
pression in  the  otherwise  continuous  ridge,  marking  the 
depression  between  the  supra-  and  postoculars.  In  the 
skull  of  elofigatus,  in  which  one  of  the  pairs  of  spines  is 
normally  absent,  there  is  a  low,  conical  rudimentary  spine 
on  the  left  side,  occupying  the  position  of  the  supraocular, 
as  required  by  the  rule  of  relative  distances.  These 
facts,  taken  together,  seem  to  establish  the  conclusion 
that  when  one  of  the  trio  of  pairs  of  spines  is  absent,  the 
supraocular  spine  has  disappeared,  and  the  supraocular 
ridge  merged  with  the  postocular. 

A  source  of  error  that  had  to  be  studiously  avoided  in 
the  comparison  of  species  is  that  due  to  the  changes  that 
take  place  with  increasing  age.     Of  these,  the  following 
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are  among  the  most  constant:  The  bones  of  the  skull 
grow  thicker  and  in  very  large  specimens  become  spongy. 
The  processes  of  the  mesethmoid  become  depressed ;  and 
the  ventral  process  of  the  basisphenoid,  when  present  at 
all,  sometimes  suffers  complete,  and  always  partial  ab- 
sorption. The  interorbital  space  grows  relatively  wider, 
this  being  one  of  the  most  striking  and  constant  varia- 
tions. In  the  present  paper  the  width  of  this  space  is 
always  given  as  measured  at  its  narrowest  part  (which  usu- 
ally falls  immediately  behind  the  preocular  spines),  and 
compared  with  the  total  length  of  the  base  of  the  skull. 
In  a  young  vexiUaris,  the  ratio  of  interorbital  width  into 
the  length  of  the  base  of  the  skull  is  5 ;<^,  in  a  medium- 
sized  one  4^,  and  in  a  large  one  4.  In  a  young  muUger 
it  is  44,  in  an  old  one  4X  •  'i^  ^  young  miniatus  34,  in  an 
old  one  3t't;  '"  ^  yonag  Jltwidiis  ^^'^,  in  an  old  one  3. 
In  a  very  young  riibcrrimus.  it  is  6J,  in  one  two  or  three 
times  as  large  5*,  in  one  in  which  the  cranial  ridges  are 
almost  competely  serrated  5,  and  in  a  very  large,  old 
specimen  4/,, 

The  degree  of  approximation  of  the  parietals  seemed 
at  first  to  be  a  valuable  character,  and  it  will  be  seen  from 
the  key  given  below  that  in  several  parts  of  the  group 
closely  related  species  have  the  parietals  in  contact;  but 
while  it  serves  well  as  a  character  of  subordinate  import- 
ance, the  mere  fact  that  any  two  species  have  parietals 
which  meet  or  overlap  is  no  proof  of  affinity  unless  it  is 
supported  by  other  iigreements. 

The  most  reliiiblt;  cranial  characters  for  the  purpose  of 
c hi >pi ligation  (if  the  sjiccies  are:  the  deforce  of  curvature 
of  Iht-  ha^e  of  llie  skull:  tlie  icin\f\-ilv  nr  conoavitv  of  the 
intenThital  spaet-  and  ils  ri-lalive  x\id!h:  the  direction  of 
tile  niex'tlinioid  |)roces,-ie^ :  llu'  dej^ree  nf  development  of 
thi-  \>]i!i-al  |)n>(os>  nl  tin-  basisphenuid :    and  the  stren^'th 
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or  weakness  of  the  cranial  ridges.  These  characters  are 
closely  correlated,  and  furnish  the  only  basis  for  the  ar- 
rangement of  the  species  within  the  genus.  In  the/tfw^i- 
spinis^  rnelanops  and  pinniger  groups  (see  classification 
below)  the  base  of  the  skull  is  strikingly  curved;  the  in- 
terorbital  space  is  always  convex  (at  most  flat,  never  con- 
cave) and  relatively  wide,  its  width  never  being  more  than 
35^  in  the  length  of  the  base  of  the  skull;  the  mesethmoid 
processes  are  never  directed  upward;  the  ventral  process 
of  the  basisphenoid  is  absent,  or  reduced  to  a  mere  point 
or  at  most  occasionally  present  in  very  young  specimens; 
the  cranial  ridges  are  poorly  or  not  at  all  developed  and 
the  spines  are  delicate  or  absent.  In  the  rosaceus-nebu- 
losus  groups  the  base  of  the  skull  is  straight  or  nearly  so ; 
the  interorbital  space  is  always  concave  and  narrow,  its 
ratio  in  the  base  of  the  skull  varying  from  4^^  to  6^;  the 
mesethmoid  processes  are  always  directed  more  or  less 
upward ;  and  the  ventral  process  of  the  basisphenoid,  the 
cranial  ridges  and  the  spines  are  strongly  developed. 

These  two  groups  of  characters  would  furnish  an  am- 
ple basis  for  the  division  of  the  genus  into  two,  if  the 
species  mentioned  were  alone  to  be  considered. 
But  between  the  two  groups  distinguished  by  these 
characters  lies  another  (^introniger- aurora^  in  which 
the  base  of  the  skull  is  somewhat  curved  (approaching 
straightness),  the  interorbital  space  is  flat  or  slightly  con- 
cave, of  medium  width,  4  to  4^^  into  the  base  of  the 
skull,  the  processes  of  the  mesethmoid  are  directed  but 
little  upward  and  the  ventral  process  of  the  basisphenoid 
is  poorly  developed.  By  the  interposition  of  this  group  it 
is  possible  to  arrange  a  series  from  faucispinis  to  rosacetis 
in  which  there  is  an  almost  perfect  gradation  of  all  the 
above-mentioned  characters,  from  strikingly  curved  to 
straight  base  of  skull,  from  convex  and  broad  to  concave 
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and  narrow  interorbital  space,  from  mesethmoid  processes 
depressed  to  those  directed  forty-five  degrees  above  the 
dorsal  plane  of  the  skull,  from  a  rudimentary  to  a  fully 
developed  ventral  process  of  the  basisphenoid  and  from 
nearly  obsolete  to  strongly  developed  cranial  ridges. 

The  single  species  rtiherrimus  furnishes  at  different 
stages  in  its  development  a  series  of  characters  that  paral- 
lel in  a  striking  way  the  series  just  described.  The  very 
young  skull  is  so  much  like  those  of  rosacem  and  rho- 
dochloris  that,  if  it  were  the  only  ruherrintus  at  hand,  it 
might  easily  be  put  between  them  in  a  series.  The  width 
of  the  interorbital  space  is  6|  into  the  base  of  the  skull, 
relatively  narrower  than  that  of  any  other  skull  in  the 
collection  of  fifty,  and  deeply  concave;  the  mesethmoid 
processes  are  directed  upward  and  the  ventral  process  of 
the  basisphenoid  is  well  developed.  The  very  large  skull 
of  the  same  species  is  almost  exactly  adapted  to  the  de- 
scription of  the  aurora-inlrottigcr  group.  The  inter- 
orbital space  is  perfectly  flat  and  4/1  into  the  base  of 
the  skull,  the  mesethmoid  processes  extend  forward  nearly 
horizontally  and  the  ventral  process  of  the  basisphenoid 
is  rudimentary.  The  gap  between  these  two  extremes  is 
completely  closed  by  skulls  of  intermediate  age. 

S.  saxicola  and  diploproa  constitute  another  interme- 
diate group  with  the  base  of  the  skull  markedly  curved, 
the  interorbital  space  slightly  convex  or  flat,  of  medium 
width,  3-^:^  to  3^\i  into  the  base  of  the  skull,  mesethmoid 
processes  directed  but  little  upward,  and  the  ventral  pro- 
cess of  the  basisphenoid  nulimentiiry  or  fairly  developed. 
This  inlernu'diatf  group,  unlike  the  other,  lacks  the  sii- 
Itraoculin-  sj>iiic  ;irul  probaiily  loniis  one  ol  the  link.';  be- 
twt-en  tin-  ••iiliiiiK-hii.-piiuiiiirr  ^^nnip  ami  the  other  rock- 
tlsh  in  vvhieli  the  siipracK-iilar  is  waniin.;. 

The  loll., win.'   ela^siliealion.  liase<l   exehisivelv  on  era- 
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nial  characters,  summarizes  what  has  been  isaid  and  in- 
eludes  some  details  not  hitherto  mentioned : 

A.*"  Base  of  skull  markedly  curved.     Interorbital  spaoe  convex  or  flat, 
broad,  less  than  3^  in  the  base  of  the  sknll.    Processes  of  mesethmoid 
not  directed  upward.    Ventral  process  of  basisphenoid  rudimentary. 
Cranial  ridges  obsolete  or  weak,  spines  absent  or  delicate, 
a.    Cranial  ridges  (except  parietal)  obsolete  or  very  slightly  developed. 
Cranial  spines  absent  or  very  inconstant  and  weakly  developed, 
b.     Parietals  not  meeting;  mesethmoid  processes  weak  and  depressed; 
skull  moderately  thick;  parietal  ridges  weak,  with  minute  spines 
or  none;  other  ridges  none. 

c.  Interorbital  space  plainly  convex,  paucispinis. 
cc.     Interorbital  space  neai'ly  flat,  goodei. 

bb.  Parietals  meeting  in  the  middle  line,  but  separated  posteriorly 
by  a'wedge-shaped  exposure  of  the  supraoccipital.  Mesethmoid 
processes  better  developed,  straight  and  horizontal;  skull  thick; 
the  bones  striated;  parietal  ridges  low,  spineless,  other  ridges 
none. 

d.  Preocular  spines  none^  flaviduSt  melanopa. 
dd.     Preocular  spines  present,  mystinus. 

aa.  Cranial  ridges  somewhat  developed;  preocular,  supraocular,  post- 
ocular,  tympanic  and  parietal  spines  present,  all  delicate;  ventral 
process  of  basisphenoid  sometimes  present  in  young.  (Tympanic 
spines  usually  absent  or  imperfect  in  airovirens.)  • 
e.  Parietals  not  meeting;  interorbital  space  usually  plainly  convex; 
bones  thick,  more  or  less  striated, 
f.     Supraocular  spine  present. 

g.     Base   of   skull  strikingly   curved;   parietals   nearly  meeting, 

entomelaSt  ovalis. 
gg.     Base  of  skull  less  strikingly  curved;  parietals  well  separated, 
h.     Interorbital  space  plainly  convex,  pinniger. 
hh.     Interorbital  space  flat  or  nearly  so,  miniaius. 
ff.     Supraocular  spine  absent;  parietals  well  separated;  interorbital 
space  but  little  convex;   mesethmoid  processes  directed  some- 
what upward,  atrovirens. 
B.     Base  of   skull  markedly  curved.     Interorbital  space  flat  or  slightly 
concave,  of  medium  width,  3|  to  4^  in  base  of  skull.     Processes  of 
mesethmoid  directed  but  little  upward.     Ventral  process  of  basisphe- 
noid rudimentary  or  fairly  developed, 
h.     Cranial  ridges   fairly  developed,  supraocular   spines   absent,   skull 
thin,  papery,  mesethmoid  processes  horizontal, 
i.     Parietals  not  meeting,     saxicola. 
ii.     Parietals  meeting,     diploproa. 
2d  8bb.,  Vol.  V.  (  38  )  October  1,  1896. 
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C.  Bbho  of  skull  nearly  Blrajgbt  (iitigbtly  carved).  Interorbital  ipaM  flat 
ot  slightly  conoave,  of  medium  width,  4  to  41  in  bane  of  ikoU.  Ro- 
cemee  uf  mesethmoid  direcled  but  tittle  iipnard.  Yentnl  pioMM  of 
basiipbenoid  rudimentary  or  poorly  developed.  Cranial  lidgea  and 
Bpines  quite  atrong. 

j.  Cranial  ridgsa  wall  developed.  Preoculai,  Bupraocnlar,  poBtoonlar, 
tympanio,  parietal  and  nncbal  apineB  preBeut.  Coronal  spinea  asii- 
allyprsBent.     introni'jer,  aurora, 

D.  BaM  of  Hknll  straight  or  nearly  so.  Interorbital  space  ooncave  and 
narrow,  4^  to  6)  iu  base  of  ekull.  Procesnes  of  mesethmoid  diraoted 
upward.  Ventral  procean  of  basiaphenoid  well  developed.  Cranial 
ridgea  high  atid  strong. 

k.     Supraocular  spine  present.     ParietaU  not  meeting. 

t.  Skull  thick;  crauial  ridges  broken  into  tubercles  and  spines;  in- 
terorbital space  Sat;  mesethmoid  processes  horiiontal;  Tentttl 
process  of  basiaphenoid  rudimentary  iu  adult  (the  skull  of  jroang 
almost  exactly  as  iu  rogaceui;  aee  below),  ruberrimui. 
II.  Skulls  somewhat  papery;  ridgea  smooth;  interorbital  apnoe  oon- 
oave;  mesethmoid  proceaaea  directed  upward;  ventnJ  praoeai  of 
baslepheaoid  well  developed  in  both  young  and  old.  cottalellattu, 
roaarfuHt  rhodochiorifij  rhloTOSlictua. 
kk.     Supraocular  spine  absent. 

m.     Interorbital  space  not  widening  markedly  backward, 
n.     Parietals  not  meeting;  akuU  papery,     tlongatui. 
nn.     Parielals  lueetiug;  skull  bony, 
o.     Nuchal  spines  none,     rubriviiiclun,  kvie. 
oo.     Nuchal  spines  present;  ridges  thick  and  high.    Mrrietpt. 
mm.     Interorbital  apace  widening  markedly  backwards;  parietel*  not 
meeting, 
p.     Coronal  spines  present,  skull  bony.     auricHlatvt. 
pp.     Coronal  spines  none. 

q.     Skull  thick;   boues  striated;   iuterorbitaJ  apace  slightly  oon- 

vei.     rtutrrtiigrr. 
qq.     Interorbital  space  concave  and  the  crauial  ridges  strong  and 
high.     rtxWarU,  mnliyr,  camatm,  chrj/fOmtiat,  nfbulomt. 

The  interorbital  space  becoming  more  concave  and  narrower 
and  till.'  riilgcH  stronger  and  bigber  from  the  beginning  to  the 

It  h;iK  lu'i-n  inipnuMicablc  in  some  cases  to  separaU" 
ilosc'ly  reialod  .species  iti  the  ahii\e  elassitlcation  accord- 
\njx  U>  cranial  diaracter.^.  some  <<l  tlieiii  afjreeing  even  in 
ciiliir  pallenis  ami  tlit'terin^f  only  in  colurs  and  other  de- 
tails, and  sh(i\vin;i  no  lanffihle  dillerences  in  the  skulls. 
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S.  serriceps  is  probably  placed  a  little  too  high  up  in  the 
series,  as  its  other  characters  indicate  closer  connections 
with  the  last  group.  It  is  evident  that  the  cranial  charac- 
ters do  not  furnish  a  basis  for  the  division  of  the  rock- 
fishes  of  the  West  Coast  into  several  genera.  All  the 
characters  that  are  at  all  available  for  purposes  of  class- 
ification serve  remarkably  well  for  arranging  the  species 
in  series,  but  the  changes  which  those  characters  undergo 
in  the  successive  species  are  so  perfectly  graduated  that 
they  cannot  be  used  to  break  up  the  genus.  Jordan  and 
Gilbert*  first  grouped  the  species  in  1883,  using  the  num- 
ber and  degree  of  development  of  the  cranial  ridges  and 
spines  as  principal  characters.  Their  arrangement  not 
only  remains,  but  is  more  firmly  established,  with  one  or 
two  doubtful  exceptions,  by  the  remaining  cranial  char- 
acters. 

Connected  with  this  series  of  cranial  characters  and 
their  modifications  are  a  number  of  other  characters.  Al- 
though the  correlations  are  not  always  exact,  an  arrange- 
ment of  species  based  on  these  external  characters  would 
differ  but  little  from  that  given  above. 

Ayres  long  ago  pointed  out  that  "the  border  of  the 
caudal  fin  changes  insensibly  in  the  successive  species 
from  the  slight  emargination  of  faucisfinis  to  the  slight 
rounding  of  nigrocinctus,'^  In  paucispinis  the  anal  spines 
are  graduated,  but  this  feature  gradually  changes  in  the 
series  until  in  the  rosaceus  group  the  second  anal  spine  is 
longer  than  the  third.  In  the  group  represented  hy  pau- 
cispinis  and  pinniger  the  longest  rakers  on  the  anterior 
limb  of  the  first  arch  are  relatively  much  longer  than  in 
the  group  represented  by  rosaceus^  etc.  The  decrease  in 
length  is  gradual  in  the  series  and   is  quite  closely  cor- 

*  Jordan  &  Gilbert:   SynopHia  of  the  FiBhes  of  North  America,  1883,  pp. 
(>52-678. 
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rslared  with  tKe  deore^isi;  in  the  Dumber  of  rakers  on  the 
interior  limb. 

The  scales  ilso  become  successively  larger,  from  very 
ji— all  i.^nes  in  pti»ci6^tm:i  to  largv  scales  id  imtronigrr. 
h'lz  h  is  impossible  to  use  the  size  ot  the  scales  for  the 
^urrose  ot  geueric  disriDirtioD.  Id  the  whole  geous  the 
~ij3ver¥e  rows  ot  scales  correspondiDg  in  number  with 
±e  pores  ire  veri'  oblique  t  makiDg  an  aogle  of  about 
firty-cive  degrees  with  the  vertical »  aDd  have  rarely,  if 
fi^if.  been  counceu  as  the  ■■  transverse  rows  of  scales." 
3eatces  ihese  there  ;s  a  series  th.it  is  actually*  vertical, 
— aki::^  an  aDi:le  oi  aK'u:  lony-tive  degrees  with  the 
f:r=»;r.  For  each  "  oKi^ue  transverse  "  row  there  are 
-v:  r'-ifaiy  %-isiHe  verticil  rows,  and  as  a  scale  for  each 
::  the  latter  rows  lies  upr'n  or  nearly  upon  the  lateral 
ize  these  have  been  viepe-viei  on  tor  the  determination 
:t  the  "transverse  rows  o;  sc.kles."  Occasionally  the 
*c:ile  : :  a  vertical  row  lies  iar  enough  above  or  below 
■-±  rrx  :i  pores  to  be  let;  out  o:  the  count,  although  the 
r.-T  -■  rvhioh  it  belonsrs  is  oor.tinuous  above  and  beton- 
-JLr:  i-i.  Thts  Oi-i::itini:  o:  the  scales  on  the  lateral  line 
■.~i-ir^i  :-.  the  vertical  rows  to  which  they  belong  has  led 
"■.    •.■.■Lr^-.:r..  beci-so    no    two    st^cimens  of   the    same 


■.liTc  the  species  in  a  prob- 

rtith  the  rine  series  of  grad- 

,\i-  -t  h,is  been  impossible 

t-ft   '"     The  jjenus  is  prob- 

.  ..-.i ;  vut^sive  comparisons 

.    .  ■■■  ■■.■;. --.-5  wiih  the  adult 

.       ,    .  -    -;•^.•U■^    with  each 

-  ...  .:.i.    ".uiT  emhry- 

.  •     -,-.-.   ji-.hiT  withttie 

_,     Vi^.isiiro  solve  the 
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problem  of  genetic  relationship  in  this  interesting  group. 
I  include  below  a  diagnosis  of  the  genus,  with  an  an- 
alysis of  the  North  American  species. 

SEBASTODES*  Gill. 
Rock-Fish;   **  Rock-Cod." 

{Sehcutosomua,  Sebastomua,  Sebastichthya  Gill;  Acutonuntum,  Primo- 
spinet,  Pteropodus,  Auctospina  Eigeumann  and  Beeson.) 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.«  165,  1861:  type  Sebcuies paucUpinia 
Ayres;  Jordan  and  Gilbert,  Synopsis  of  Fishes  of  North  Amer- 
ica, 652,  1883.) 

Body  and  head  somewhat  compressed;  head  large,  2|  to 
3^  in  length  of  bodyt;  depth  2%  to  3^  in  length  of 
body;  mouth  moderate  or  large,  with  the  jaws  equal  or 
the  lower  more  or  less  projecting;  the  maxillary  reaching 
middle  of  eye  or  beyond,  sometimes  beyond  posterior 
edge  of  orbit,  its  length  from  i^  to  3  in  length  of  head; 
teeth  in  villiform  bands  on  jaws,  vomer  and  palatines. 
Head  more  or  less  evenly  scaled,  without  dermal  flaps; 
interorbital  space  convex  or  concave,  widening  markedly 
with  age;  cranial  ridges  J  more  or  less  developed,  one  or 
more  of  the  following  pairs  always  present,  usually  end- 
ing in  spines:   preocular,  supraocular,  postocular,  tym- 

*  A  very  doubtful  species,  which  may  be  the  young  of  Stbastes  marinuSf 
with  an  abnormal  number  of  spines,  is  accredited  to  the  Atlantic  Coast, 
viz. :  S.t  fasciatus  (Storer).  *•  Body  elongated,  not  convex  in  front  of  dorsal 
fin  as  in  Sebastes  norvegicus;  four  distinct  dark  brown  transverse  bands 
upon  the  sides,  the  broadest  at  the  posterior  portion  of  the  body."  D. 
XIII-14;  A.  Ill,  7.  Pi-ovincetown,  Mass.  (Storer).  (Sebctstea  faaciatua 
Storer,  Proc.  Bost.  Soc.  Nat.  Hist.,  v,  31,  1854.) 

An  equally  doubtful  fossil  species  is  referred  to  this  genus,  viz.:  Sebns- 
todea  (  f)  roaoi  Eigenmann.  It  is  known  only  from  a  fragment,  the  hori- 
zontal limb  of  a  preopercle,  which  was  found  at  Port  Harford,  Cal.,  among 
various  tertiary  fossils,  thirty  feet  above  the  sea;  but  the  finder  himself 
thinks  it  may  have  been  left  there  by  the  Indians.  (Sebastodes  ( f)  rosa; 
Eigenmann,  Zoe,  i,  16,  1890.) 

tLength  of  body  is  measured  from  tip  of  snout  to  base  of  caudal  fin. 

tFor  illustrations  of  cranial  ridges  and  spines,  see  explanation  of  plates. 
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I  and  Duchal.     Five   preoperculn 
itM  wfiaes;    one    to    three    spines   on  I 
Sal)ort>ital  stay   moderate,    usually 

Gill-rakers  various,  very  long  and 
Scales  moderate  or  small,  mostlrj 
K(a  iot> tiaiis%'erse  series.   Dorsal  tin  continuoiu,! 
K.  at  fevniula  XlII-i  2  to  16.     Anal  fin  111, 
Kibwdl  developed,  the  base  broad  or  narrnw,! 
cna  BiMfivided.    Caudal  slightly  rounded,  tniiKa 
e-^^^fttir  foiked;  soft  parts  of  vertical  6ns  n 
I  ^3ir-     Prioric-Cteca  6  to   11.      Vertebra   i3-|-ij^ 
i^xs  at  varied,  often  brilliant  colors,  mostly  red.  Sex 
natf  x&c.     The  group  inhabits  the  two  shores  of  the 
i^tam  iSofic  Ocean.      Some  of  the  species  are  ex- 
■efc  lacafiaeiL  and  they  are  exceedingly  abundant  in 
[  the  west  coast  of  the  United  Staits. 
■  rather  abruptly  to  the  south  at 
1.  and  the  number  of  species  dwindles 
:  arctic,  the  bulk  of  the  group  ii\- 
;  waters.     The   balhymetric   range  of 
■he  species  is  rather  limited;   some  live  in  sha.1- 
r  aloeg  shore,  the  majority  frequent  rocky  re^^(s 
■  of   50  to  500  feet;    a  few  species  have  b^rvri 
■  at  a  depth  of  1600  feet.     All   are   ovoviviparou^ 
mm  forth  great  numbers  of  young,  which  are  nearli' 
aa  inch  in  length  when  born.     The   species  diff^,. 
ir  in  form  and  armature,  but  the  genera  based  1 
:  <fi£fer«nces  jnlergrade  too  closely  to  be  worthy  oi 
(«i>»«Tw.  Sebasles:  cia-'V,  likeness.) 
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ANALYSIS  OF   NOBTH   AMERICAN   SPECIES  OF  SEBASTODES. 

a.     luterorbital  space  convex  (never  concave),  broad,  less  than  3|  in  base 
of  sknll,  cranial  ridges  very  low  or  obsolete,  the  spines  when  present, 
delicate;  base  of  sknll  strongly  curved,  mesethmoid  processes  not 
elevated  (not  directed  npward),  ventral  process  of  basisphenoid  rudi- 
mentary (or  fairly  developed  only  in  young);  sknll  usually  thick; 
anal   rays  III,  9  to  III,  6;  gill-rakers    usually  long  and   slender; 
snout,  preorbitals  and  jaws  more  or  less  scaly, 
b.     Cranial  ridges  (except  parietal)  all  obsolete  or  very  slightly  devel- 
oped, cranial  spines  absent  or  very  inconstant  and  minute  (regu- 
larly present  only  in  young),  (preooular  spines  usually  present  in 
tnystinus);  lower  jaw  much  projecting, 
c.     Parietal  bones  not  meeting,  mesethmoid  processes  weak  and  de- 
pressed; scales  small,  90-100  transverse  series  of  scales  above 
lateral  line,  peritoneum  white,  lower  jaw  much  projecting,  en- 
tering profile,  a  large  symphyseal  knob,  directed  forward.     A. 
Ill,  8-III,  9. 

d.  Head  2f ;  depth  3f ;  D.  XIII-13;  A.  Ill,  9;  lat.  1.  tubes  65-80, 
transverse  rOws  of  Hcales  about  100.  Maxillary  reaching  be- 
yond eye  (in  adult),  If  in  head;  lower  jaw  much  projecting, 
with  a  large  symphyseal  knob,  eye  large,  4-6  in  head.  Scales 
very  small,  irregular.  Anal  spines  small,  graduated.  Pale 
dull  orange  red,  dark  brown  above;  young  olivaceous.  Peri- 
toneum white.  San  Diego  to  San  I*>ancisco,  abundant,  and 
to  British  Columbia  (Bean).  paucispinis* 

dd.  Head,  2* ;  depth,  3|.  D.  XIII-14;  A.  Ill,  8;  lat.  1.  65 
(pores),  transverse  rows  of  scales  above  lat.  1.  about  90. 
Maxillary  reaching  little  beyond  middle  of  orbit,  2\  in  head; 
lower  jaw  much  projecting,  with  large  symphyseal  knob.  Eye  . 
3f  in  head;  nasal  spine  obsolete;  interorbital  width  4^  in 
head;  anal  spines,  short,  strong,  graduated.  Scales  rough- 
ctenoid.  Dusky  olivaceous,  silvery  below,  flushed  with  red. 
Peritoneum  white.  San  Diego  to  San  Francisco,  goodei.i 
cc.  Parietal  bones  usually  meeting,  mesethmoid  processes  better 
developed,  straight,  not  elevated. 

e.  Peritoneum  white;  dorsal  fin  deeply  emarginate. 
f.     A.  Ill,  9. 


*  Sehastes  pauciapinis  Ayres,  Proc.  Cal.  Acad.  Sci.,  i,  6,  1854. 

\  Sehastodea  goodei  Eigenmann  and  Eigenmann,  Proc.  Cal.  Acad.  Sci., 
12,  1890. 
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g.  Pectoral!  broad  rarchiDg  tipa  of  reatrala,  but  not  qvit* 
to  TCDt.  Head  3;  dffith  3.  D.  Sin-15;  A.  m,  B;  lat.  1. 
about  60.  MaiiUarr  reaeliiDg  neaily  to  poateiiar  naigui 
of  e;e,  2  in  bead;  lower  jaw  much  projeoting,  with  luga 
•yiiiph;«Ml  knob.  Scsle«  median).  Anal  tpinM  knr, 
gradnaled,  SMond  as  loDg  as  ere;  olita««aD*;  oandal  jml- 
loviah  or  greenish.  Peritoneum  white.  San  Diego  to 
San  Francitico,  abandaiit.  JlaciduM.* 

gg.  PcctoTsU  aolreachiag  tipi  of  veatraU,  not  neailj  to 
T«nt.  Haul  3;  depth  aboat  3{.  D.  SIlI-15  or  10^  A. 
Ill,  9;  lat.  1.  60  {pores).  Kongate.  Lower  jaw  projeot- 
ing, entering  profile.  E;e  44  in  head,  1}  in  ■ntworbilal 
apace.  Scales  large,  those  of  head  greatlj  redneed.  AimI 
spines  slender,  gradaated.  Gray  of  varying  ahadea, 
back  darker;  a  series  of  targe  white  blotches  along  aidea 
of  back,  much  more  marked  in  some  than  in  other*;  fina 
yellowish.     Cortes  Banks  to  San  Francisoo. 

ff.  A,  III,  8;  bead  3;  depth  2{.  D.  UU-16;  lat.  1.  53^  tniu- 
verse  rows  of  scales  60-70.  Uaxillmry  nearly  [saebiiig  pos- 
terior margin  of  orbit,  a  little  less  than  two  in  heMi;  loww 
jaw  projecting,  its  tip  entering  profile.  Eye  large.  Soalea 
moderate,  acoeseory  ecalen  uamerons.  Anal  spinea  small, 
gradaatHJ.  Olive  brown,  dark  above;  upper  p«Tt  of  aide* 
thickly  marked  with  small  slaty-black  spots;  caudal  dark. 
Peritouenm  white.  Monterey  to  Sitka,  abundant  niwth- 
ward.  mttanopt.t 

«e.  Peritooenm  black,  colors  dusky,  fins  blackish,  dorsal  fin  not 
very  deeply  enuirginate. 
b.  Head  3ii  depth  31.  D.  XIII-IS;  A.  UI,  8;  Ut.  1.  66.  Max- 
illary reaching  poRterior  margin  of  pnpil;  lower  jaw  aome- 
what  projecting,  withont  prominent  knob.  Scales  all 
ctenoid.  Second  anal  not  longer  than  third.  Preocular 
ridges  obsolete;  frontal  region  not  specially  convex.  Blaok- 
ieh  green.  Hides  rather  pale.  Feritoueum  bl«ck.  Coast  of 
Alaska.  eiliatui.^ 

■.«t'«n(orf.s  rinmfu?  Ayres  Proc.  Oil,  Aoui.  Soi..  209.  fig.  6i.  1862. 

<Sfl.aslo-l-'  'frrtii,-i-l.  •  F.igiiiiuniiii  A  Ki:^riimiiiiii,  Proc.  Cal.  AoftU.  Soi.. 
36,  LSW. 

•..S'J.'Ule«  tifl'-i-./-  Ginir.i.  I'r..,'.  A.n.l.  N,ii,  S.i.  I'liils  .  viii,  135.  18.">4. 
and  U.  S.  P"i-.  i:.  K.  Surv,  Yi>h.  'I. 

(iiV.i«p*f/t-x  (■-■';"(.(■  Tilcsiii-.  M,i,..  A>a.l.Si:.Si.lVror-l>.,  iv.,-174.  ISIO. 
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hh.  Head  3^;  depth  2f .  D.  XIII-15;  A.  Ill,  fit;  lat.  1.  66;  50-55 
tubes.  Maxillary  dilat-ed  behind,  reaching  posterior  mar- 
gin of  pnpil,  2J  in  head;  lower  jaw  protruding.  Anal 
spines  gradnated,  the  second  3^  in  bead.  Preocnlar  ridges 
present,  n snail j  ending  in  spines,  frontal  region  between 
them  bulging.  Slaty  black;  paler  below  lateral  line.  Peri- 
toneum black.     Puget  Sound  to  San  Diego,  abundant. 

mystinus* 
bb.     Cranial  ridges  somewhat  developed,  preocular,  postocular,  tym- 
panic and  parietal  spines  usually  all  present,  delicate  (supraocular 
also  present  in  some  species;  tympanic  usually  absent  in  cUrovi- 
reus);  lower  jaw  projecting,  parietal  bones  usually  not  meeting, 
i.     Lower  jaw  much  projecting,  scales  rather  small;  lat.  1.  50-75: 
anal  rays  III,  7-III,  9;  dorsal  fin  not  deeply  emarginate,  soft 
dorsal  low. 
j.     Second  anal  spine  scarcely  or  not  longer,  usually  shorter  than 
third, 
k.     Supraocular  spine  wanting.  Head  3i;  depth  3|.  D.XIII-15; 
A.  Ill,  8;  lat.  1.  65.     Maxillary  reaching  middle  of  eye,  2^ 
in  head;  lower  jaw  protruding,  its  tip  entering  profile.    Eye 
less  than  interorbital  space,  4  in   head.    Anal  spines  grad- 
uated. Olive  green;  creamy  below;  fins  dusky.    Peritoneum 
black.     Port  Harford  to  Monterey,  rare.  entomelcu.i 

kk.     Supraocular  spine  usually  present. 
1.     Peritoneum  black. 

m.  Maxillary  reaching  middle  of  eye.  Head  3;  depth  3^ 
D.  XIII-14^;  A.  Ill,  8J;  56  pores  in  lateral  line.  Com 
pressed,  elongate;  mandible  with  prominent  symphy 
seal  knob.  Orbit  3^  to  4  in  head.  Head  entirely  coy 
ered  with  moderate-sized  scales;  those  of  body  larger 
Anal  spines  gi*aduated.  Rufous;  variously  marked 
with  brown;  caudal  dusky.  Peritoneum  jet  black. 
Cortes  Banks,  San  Diego.  rufua.t 

mm.  Maxillary  reaching  posterior  margin  of  eye,  2  in 
head.  Head  3  in  total  length;  depth  3f .  D.  XIlI-13^; 
A.  Ill,  7^.  Elongate;  head  pointed;  lower  jaw  project- 
ing. Mandible,  maxillaries  and  snout  scaled;  scales 
of   head  small,   ctenoid,   those  of   body  larger.     Anal 

*  Sebastichthys  mystinus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  455, 
1880;  56,  70,  1881. 

t  Sebastichthys  entomelwi  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.,  142, 
1880. 

t  Sebastodes  ru/ua  "Eigenmann  &  Eigenmanu,  Proc.  Cal.  Acad.  Sci.  13,  1890. 
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.  Bpiues  gradiial«d.  Monti;  blitck  above,  Ut.  L  ▼•nuil- 
lion;  a  black  band  below  it.  PeritoDenin  bUcA.  Skn 
Dtego.  macdonaldi.' 

II.  Peritoueam  white.  Clo«eI;  allied  to  Stbaalodet  prarifftr. 
but  larger  iu  size  and  more  aniform  in  coloi;  anal  spine* 
gradnated.     Coast  of  Alaska.  brttitpiniaA 

jj.     Sscond  anal  spine  notablj  longer  than  third.    Faritoneam 
black, 
n.     Bnpraocnlar  apiues  usaall]'  present. 

o.  Head  3;  depth  21-  D.XUI-U;  A.III,  Silat.l.aboal  70. 
Body  oTate.  Maxillary  reaching  poalerior  edge  of  pnpil, 
2i  in  bead;  lower  jaw  coDsiderablj  protrnding.  Ey« 
vlightly  longer  than  snoot.  Hazillar;  and  maodibla 
scaly.  Second  anal  spine  longer  and  stronger  than  third, 
2}  in  head.  Creamy  olivaceonsi  upper  fini  greeoiih, 
lower  yellowish,  mostly  dark  edged.  Yonng  more  green. 
Peritoneum  black.     San  Diego  to  San  Fraaoisoo,  rare. 

oo.     Body  elongate;  depth n>ore  than  3;  pores  of  laL  1. 50-S2. 

p.  Head  3;  depth  3};  D.  XIII-14;  A.  Ill,  7;  tmuvera* 
rows  of  scales  abont  52;  pores  of  lat.  1.  atiODtSl.  Haz- 
iUary  reaching  center  of  pupil,  abont  3  in  head;  lower 
jaw  tnttcfa  projecting,  with  prominent  aymphyaekl  knob. 
Orbit  31  iu  head.  Scales  everywhere  strongly  ctenoid, 
rather  small;  accessory  scales  not  very  nnmeroQi. 
Pectorals  not  reaching  vent.  Cranial  spines  very  weak, 
often  absent,  Cotored  more  or  less  like  onoU.  Peri- 
toneam  black.     Pacific  Grove,  Cal.;  rare,    kopkiiui.i 

pp.  Head  2|;  depth  3K  D.  XIII-16;  A.  Ill,  8;  lat.  1.  50 
(tnbes).  Maiillary  teaching  middle  of  pnpil,  2^  in 
head.  Eye  3}  iu  head;  intecorbital  space  1}  iu  orbit; 
eoalen  small,  rough,  much  Hmaller  above  Intend  line, 
irregular;  scales  smooth  on  breast,  snout,  maiiUary 
and  mandible.  Second  anal  spine  much  stroni^  and 
longer  than  third.  2)  in  head.  Pectorals  reaohing 
vent.  Dusky  above,  with  faint  traces  of  darker  blotches 
along  bntk.     Santa  Barbara  Islaucja.  alatuf.W 

•  SthantO'lfii  proritfr  Eigenniiiun  A-  Ki 
Proc.  C«l.  .^cftd.Sin,.  l.\  IS'Jt 
A  Beesoii,  Amer.  Xntnmlist.  i 


«sp.  uov.      A  full  .1 


liHPUumui 

1  |iiol  of  Jordan  &  Gilbert). 
,<,  ,<,«r.l„«,.hli  Eigenmann 

.,;-  H,.;,ll, 

Pro.-U.  S.  Snl,Mns„3r.!», 

-V.:i,i.  S.-L 
1-,  rt,  Niit 

.,  2I)!P,  -212,  fig.  ftl.  13(i-2. 
blished  elsewhere. 
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nn.  Supraooular  spines  absent.  Head  3;  depth  3^.  D.  XIII- 13; 
A.  Ill,  7;  lat.  1.  75.  Maxillary  short,  broad,  reaching  be- 
yond middle  of  eye,  2^  in  head;  lower  jaw  mnoh  projecting, 
with  large  symphyseal  knob.  Eye  very  large,  longer  than 
snont.  Body  rather  elongate.  Second  anal  spine  mnch 
longer  and  stronger  than  third,  2^  in  head.  Color  chiefly 
red;  lateral  line  rnnning  in  a  continnons  red  stripe;  iris  red . 
Peritoneum  black.     San  Diego  to  San  Francisco,  not  rare. 

proriger* 
ii.     Lower  jaw  little  projecting;  scales  moderate;  lat.  1. 45-55;  A.  Ill, 
7-III,  6. 
q.     Supraocular  spine  present;  A.  Ill,  7;  color  red. 

r.  Color  chiefly  orange;  head2|;  depth  2J;  D.XIII-14;  A.  Ill, 
7;  lat.  1.  48.  Maxillary  reaching  posterior  margin  of  eye, 
2  in  head;  lower  jaw  somewhat  projecting,  with  a  sym- 
physeal knob;  eye  4  in  head.  Accessory  scales  numerous; 
scales  on  mandible  smooth.  Anal  spines  graduated,  the 
second  3  in  head.  Peritoneum  pale.  San  Diego  to  Puget 
Sound,  abundant.  pinnigtrA 

XX.  Color  chiefly  brick  red.  Head  2J;  depth  3;  D.  XIII-14; 
A.  Ill,  7;  lat.  1.  47.  Maxillary  reaching  past  pupil,  2  in 
head;  lower  jaw  somewhat  projecting,  with  a  moderate 
symphyseal  knob.  Scales  rough-ctenoid;  those  on  mandible 
rough.  Second  anal  spine  equal  to  third,  about  3  in  head. 
Back  and  sides  everywhere  with  clusters  of  black  dots. 
San  Francisco  to  San  Diego;  not  rare.  miniatus.t 

qq.  Supraocular  spine  wanting.  A.  Ill,  6.  Olivaceous,  marbled 
with  darker.  Head  3;  depth  2|.  D.  XIII-14;  lat.  1.  52.  Max- 
illary >extending  beyond  posterior  border  of  pupil,  2  in  head; 
lower  jaw  somewhat  projecting.  Eye  3^  in  head.  Interorbital 
space  but  little  convex.  Scales  large;  mandible  with  a  few 
smooth  scales.  Tympanic  spine  usually  absent;  anal  spines 
graduated,  the  second  2^  in  head.  San  Diego  to  San  Fran- 
cisco, abundant.  atrovirens.^ 


* Seh€L9tichthys  proriger  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  327, 
1880. 

i  Sebastode8  rosaceus  Ayres,  Proc.  Cal.  Acad.  Sci.,  ii,  216,  fig.  62,  1862, 
not  Sebastes  rosaceua  Grd. ;  Sebdstosomus  pinniger  Gill,  Proc.  Acad.  Nat. 
Sci.  Phila.,  147,  1864. 

t  Sebastichthys  minialus  Jorban  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  70,  1880. 

^ Sebaatichthys  alrovircns  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  289. 
1880. 


$g6  CALIFORNIA   ACADKMV   OF   SCtENCBS. 

»*.     InlMorbitel  space  flat  or  aligbtlj  coDOTe,  of  mcdinm  width,  Boseth- 

moid  prooMMS  bnl  littla  oi  doI  at  all  elsTated,  Teotnl  prooeaa  of 

tHuiaphenoid   mdimentarr.     Cranial   ridgea  and   apinea  ■u>dm»talj 

■troDK.     Lown  jaw  ninaltj  not  mncb,  Miinelimea  not  at  all,  pfoJMl- 

ti>8:  gill-fakera  nanatly  loQf;  and  Blender:  A.  Ill,  t,  ta  III,  8.     Deep 

vat«r  Sibes. 

i.     Baae  of  akall  Btrongly  cntred,  snpnocalM-  Kpine  atweiil. 

1.     Parietal  bona*  nrtt  raeetiog.   Ulivaceona  above,  silvnybelov.  Haad 

2i  t'l  2};  D.  Xin-13  or  13;  A.  Ill,  7;  1«1.  t.  45  Ipom).    Maiiltarj 

nearlj  Teaching  poaterior  margin  of  pnpil,  2i  in  bead;  lower  j>w 

■oniewhat   projecting,  witb  a  conspicnona  knob.     Scalea  rongh- 

ctCDoid,  preicnt  on  iiiaiillat7,  mandible  and  anoal.     Seoood  anal 

■pine  louger  and  stronger  than  (bird,  2  (o21t  in  bead.    Peritonenm 

black.     Santa  Barbara  Islands.  astteolo.* 

tt.     Parietal  boneii  meeting.     Uniform  rose-red  above,  bright  bUtctt 

below.     Head  2};  depth  Sf.     D.  XIII-12  or  13;  A.  Ill,  7;  lal.  1. 

35  (tabeii).     MaiiUarj  reaching  bejond  middle  of  pnpil,  S}  in 

bead;  premaiillaries  witb  promiuent  denligerous  knobs,  between 

which  Ibp  tip  of  lower  jaw  fils.     Eje  3  to  3)  in  bead;  intsrorbital 

space   1}   in  orbit.     Scales  large,   minntel;  ipinoiiB,   readily  da- 

cidaoDHi  verj  small  and  cjcloid  on  maxillary,  mandible  and  breaal. 

Second  anal  spine  longer  and  stronger  than  third,  21  to  3  in  head. 

Peritoneum  jet  black,     Coronadn  iHlnods.  diploproa.i 

M.     Base  of   Hkall   nearly   Btrajgbt;    saptsocalar  epine  preaent,  quit* 

strong.     Coronal  and  niachal  spines  nsnallj  present  (eicept  in  mt' 

lanailomuii. 

n.     Second  anal  spine  much  longer  and  stronger  than  third,  2}  in 

bead.     A.  III.  6;  head  21;  depth  2}.     D.  XIII-13  or  14;  lat.  1.  29 

(pores).     Maiillary  ueHrl;  reacrhing  posterior  margiit  of  orbit,  2} 

in  head;  mandible  inoluded.     Eye  large,  31  in  bead,  maeh  louger 

than  auoiit  or  interorbital  space.     Scaleu  everywhere  very  rough- 

cteuoii).   covering   bra nchios legal  rays,  mandible  and   maxillary. 

Uuifonu  red,   light   below.      Peritonenm   black.     Santa   Barbara 

Islands.  aurora.! 

nil.     Becond  anal  spine  little  or  not  at  nil  louger  than  third.     A.  111,7. 

V,     Lower  jaw  projeclin|>;  Inugt'st  dortuil  spine  3^  or  more  in  bead; 

nioutlM>n<lK>1l  cavitifs  bliick. 

w.     Ainil  Hpini-H  Krudinitefl.      Hcml  '.ti  in  total  length;  depth  abont 

-■{.      V.  XIII-l:tt;    -K.    in,    71;  bit.    I.    4,!,      Body   short,  depp. 

S.l.-^lirl.ili.i--'  ..(,r.V.,/.,  (lilln^il.  I'r^.,-,  V.  S,  Xal,  Mns.,  78,  1890, 
<  S,l,'rsii,/,ll,!f'  .'!,.l-,,r-'-  liilLi'it,  Vr-:.  l\  S,  N„t,  Mns.,  79.  1890. 
J  S.M^lirh'hn-  u„.-:r.i  tlillnTl,  I'ri..',  I',  S.  Nnt,  MiiK,.  SO.  1800. 
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jecting.  Orbit  one  in  snout,  3(  in  head.  Cranial  spines 
ooyered  with  skin.  Coronal  spines  absent.  Scales  very  large, 
but  few  accessory  scales.  Body  scarlet,  dark  above;  mouth 
and  gill-cayity  black.     Peritonenm  black.    San  Diego. 

melanosiomut* 
WW.  Second  anal  spine  eqnal  to  third.  Head  2|;  depth  2}.  D. 
XIII-13;  A.  Ill,  7;  lat.  1.  30  to  35  (pores);  abont  55  vertical 
series  of  scales.  Maxillary  nearly  reaching  posterior  margin  of 
papil2^  in  head.  Eye  large,  3^  in  head;  interorbital  width  5^ 
in  head.  Lower  jaw  projecting,  with  prominent  symphyseal 
knob.  Cranial  spines  quite  strong.  Scales  large,  everywhere 
strongly  ctenoid;  accessory  scales  numerous;  highest  dorsal  3i 
in  head.  Bed;  axils  black;  mouth  and  gill-cavities  largely 
black.     Peritoneum  jet  black.     Santa  Barbara  Islands. 

intronigerA 
vv.  Lower  jaw  scarcely  projecting.  Longest  dorsal  spine  2f  in 
head.  Chiefly  red;  mouth  and  gill  cavities  and  peritoneum 
dusky.  D.  XIII-14;  A.  Ill,  7.  Nuchal  and  coronal  spines 
present;  maxillary  reaching  posterior  border  of  eye,  IJ  in  head. 
Interorbital  space  a  little  less  than  eye.  Both  jaws  covered 
with  rough  ctenoid  scales;  highest  dorsal  2(  in  head.  Second 
anal  spine  scarcely  longer  than  third.     Yeso;  Aleutian  Islands. 

matzubarai.t  ' 
aaa.  Base  of  skull  straight,  or  nearly  so;  interorbital  space  as  a  rule  con- 
cave and  narrow;  the  cranial  ridges  and  spines  well  developed.    Mes- 
ethmoid  processes  directed  upward;  ventral  process  of  basisphenoid 
well  developed;  skull  comparatively  thin.     Gill-rakers  usually  short. 
X.     Supraocular  spine  present;  interorbital  space  concave. 

y.  Cranial  ridges  broken  and  armed  with  accessory  spines,  and  in- 
terorbital space  nearly  Hat  in  adult  (ridges  smooth,  interorbital 
space  concave  in  young,  as  in  Se.hastodes  rosaceus).  Second  anal 
spine  scarcely  longer  than  third.  Head  3;  depth  2f ;  D.  XIII- 
14;  A.  Ill,  7;  lat.  1.  about  50;  maxillary  reaching  nearly  posterior 
edge  of  eye,  2  in  head;  lower  jaw  a  little  projecting.  Eye  4i 
in  head.  Scales  on  head  and  body  rough;  accessory  scales 
numerous,  Color  red,  nearly  plain.  Peritoneum  white.  Sau 
•  Diego  to  Puget  Sound;  Alaska  (Bean).  rnherrimus.^ 

*  Sehastodes  mclanostomns  Eigenmann  &  Eigenmann,  Proc.  Cal.  Acad. 
Sci.,  17,  1890. 

\  Sebasiichlhys  introniijer  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  81,  1890. 

tSebastes  matzubarce  Hilgendorf,  Sitzber.  Gesellschaft  Naturforschender 
Freunde,  Berlin,  170.  1880. 

$  Sehastodes  ruber  Jordan  &  Gilbert  (not  of  Ayres),  Synopsis  of  Fishes 
of  North  America,  665,  1883. 
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yy.     CisDul  ridges  Rmoolh;  seooad  anal  spine  macb  iDngm,  nnuDj 
•troDger  than  third. 
I.    Color  more  or  tesE  rosj.  with  three  lo  five  round  blolsbai  ol 
pink  on  Bides  of  haclc. 
JL    Doraal  Bpines  nan  ally  low,  the  bighest  leiu  Ihau  halt  the  length  ol 
bMJ:  no  small  uteen  spots  ou  Hides  of  back. 
B.     Head  and  body  everywhere  with  many  MToall  tonudlKh  pale  «pMi, 
Hnd  21:   depth  21.     D.  XIII-13;   A.  III.  6;   lal.  1.  G3.     Ms»ilUrj 
1^7  brood,  eiteuding  beyond  pnpjl,  2  iu  bead;   lower  jaw  sligkll; 
pmjecting.      Eye  4  in   head.     Sctilea   etrutigly   ct«iir>id,   annuo; 
soalee  nnmeroua;  head  denael.v  covered  with  hiddII  scales.    Sttani 
anal  spine  ooDHiderablj  louger  than  third,  2]  in  head.    Oraugcnd, 
bad  olive-Hliaded.     Peritoueuni  white.    Sati   Diego  to  San  Fm. 
Cisco.  rontlttlatit.' 

B8.     Body  without  stellnte  spots. 
('.     Second  auul  apiue  longer  than  third. 

D.  The  Gve  large  pink  blotiibes  washed  with  oninge,  general  oolot 
ligbt  orange,  overlaid  with  blackish.  Head  3}:  depth  1{.  D, 
XIII-12;  A,  III.  0;  lat.  I,  40  (tubes).  Maxillary  reacUni; pa- 
terior  margin  of  pupil,  2  in  head;  lower  jaw  scarcely  projwtiaj, 
Eye  large,  4  in  head;  interorbital  space  rather  broad.  BcsIh 
moderate;  iiiauy  acuessory  scalea;  both  jaws  with  nmall  amsoth- 
ish  scales.  Second  niial  spiue  2)  in  head.  Santa  Barbara. 
umhntiu.'i 
DD.  Bright  orange  red;  the  pale  blotches  on  sides  snrruuDdtil  bj 
parple  shades;  bead  with  purplish  above.  Dead  2|;  ileptLl 
D.  XIII-13:  A.  Ill,  6;  lat.  1.  48.  Maxillary  not  reaching po.. 
terior  border  of  eye,  2  iu  bead;  jaws  eqnnl,  eye  very  hxgi.  i\h 
head.  Scales  moderate;  accessory  scales  numeroDS,  Smotd 
aual  spine  mnch  louger  and  stronger  than  third,  2t  in  lut^ 
curved.  Mandible  naked.  Peritoneum  blackish.  San  Dit^ 
to  Ban  Francisco,  abnndant.  rt/taetaA 

DDD.  General  color,  bri(;bt  clear  rose-red;  pale  blotcbes  ouiida 
surrounded  by  green  shades;  no  purple.  Head  2|;  dcptkl, 
D.  Xin-14;  A.  Ill,  6;  lat.  1.  58.  MaiiUary  reaching  beyoDd 
pupil,  2J  in  head;  jaws  about  equal.    Cranial  ridges  verjalmiji; 

'Sehatlichl/iji'  comieHnfus  Jordan  4  Gilbert.  Proc.  U.  8.  Nal.  Mni.2»S, 
1880. 

^SebimlKhlAvs  umbroiaa  Jordan  A  Gilbert,  Proc.  D.  8.  Vat.  Hu.  4ll)L 
1882;  SfhuKtodei  cerenii  Eigenmann  &  Eigenmann,  Proc.  Cal.  A<»d.  fia. 
20.  1890. 

USehaatfs  ro»acevi  Girard,  Proc.  Acad.  Nat.  Soi.   Phila.  viii,  lit,  li 
and  in  U.  S.  PaoiflD  B.  E.  Snrv,  Pish.  78,  plato  21  (poor  fignre). 
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eye  very  large,  3^  in  head;  accessory  scales  very  numerous, 
mandible  partly  scaly;  second  anal  spine  very  long,  longer  than 
maxillary,  2  in  head.  Peritoneum  dusky.  Off  Monterey  and 
San  Francisco,  rather  rare.  rhodochloria* 

DDDD.     Body  and  head  intense  rose-pink,  color  marks  washed  or 
faded.     Head  '1\\  depth  3.    D.  XIII-13^;  A.  Ill,  6i;  lat.  1.  37. 
Maxillary  reaching  beyond  eye,  2  in  head;  lower  jaw  included, 
symphyseal  knob  strong.    Eye  one  in  snout,  slightly  more  than 
4  in  head.     Maxillary  and  mandible  scaly;  accessory  scales  nu- 
merous on  cheeks  and  opercles.     Second  anal  spine  2f  to  3  in 
head.     Interorbital  space  flattish,   with  deep  median  groove. 
Peritoneum  white  or  more  or  less  dusky.     San  Diego.     eosA 
CG.     Second  anal  spine  about  as  long  as  third.    Head  3;  depth  3.    D. 
XIII- 13^;   A.  Ill,  7i;   lat.  1.  (pores)  44-45.     Maxillary  reaching 
posterior  edge  of  pupil,  2  in  head;  lower  jaw  projecting,  entering 
profile,  without  knob.     Orbit  one  in  snout,  4^  to  4^  in  head,  a 
little  greater  than  interorbital  width.     Scales  strongly  ctenoid, 
accessory  scales   very  numerous   everywhere;    mandible   naked. 
Dorsal  surface  closely  covered  with  small,  bronze,  roundish  spots; 
ventral  surface  light  geranium  red.     Peritoneum  white,  sparsely 
dotted  with  black.     San  Diego.  gillii.t 

A  A.  Dorsal  spines  very  high,  the  highest  half  the  length  of  head.  Body 
above  with  many  small  round  green  spots.  Head  2^;  depth  2f .  D. 
XIII-13;  A.  Ill,  6;  lat.  1.  50.  Maxillary  reaching  to  beyond  pupil,  2^ 
in  head;  jaws  equal,  a  conspicuous  symphyseal  knob.  Eye  3i  in  head. 
Mandible  naked.  Second  anal  spine  much  longer  and  stronger  than 
third,  2^  in  head.  Olivaceous  above,  sides  pinkish  or  golden;  the 
pink  spots  less  distinct  than  in  Sebaatodes  roaaceus.  San  Diego  to  San 
Francisco,  abundant.  chlorostictus .^ 

zz.  Color  nearly  as  in  SebciHtodes  zncetUrua;  no  round  pink  blotches 
on  sides  of  back.  Head  2i;  depth  2J  to  3.  D.  XIII-13;  A. 
Ill,  7;  lat.  1.  31  (pores),  about  60  vertical  series  of  scales  above 
lateral  line.  Maxillary  reaching  beyond  middle  of  pupil,  2^ 
in  head;  jaws  equal.  Eye  2^  in  head,  longer  than  snout  or 
interorbital  space.  Nuchal  spines  present.  Scales  rough- 
ctenoid;  those  on  maxillary  and  mandible  minute  and  smooth. 
Second  anal  spine  longer  and  stronger  than  third,  2}  in  head. 
Peritoneum  black.     Santa  Barbara  Islands.  rupestrU.W 


*  Sebastichthya  rhodochloris  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  144, 
1880. 

t  Sebastodea  eos  Eigenmann  &  Eigeumanu,  Proc.  Cal.  Acad.  Sci.  18,  1890. 

t  Sebastodes  (jillii  Eigenmann  &  Eigenmann,  Amer.  Naturalist,  154,  1891. 

^  Sebaatichlhijs  chloroatktua  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  294, 
1880. 

WSebaatkhthya  rupeatria  Gilbert,  Proc.  U.  S.  Nat.  Mus.  76,  1890. 
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XI.     Suprsocnlar  spine  waDtintf. 
E.     Slaudtblc  scaly,  perilooenm  dask;  or  bluok. 

F.  Lower  jkv  odIj  «Ijghll)'  or  nol  all  projecting;  pmtoaesm  jet- 
black. 
G.  Head  2i;  depth  3.  D.  Xm-12:  A.  lU.  5;  Ut.  1.  {tnbcdt  KM5. 
Bod;  ehorl  deep.  Uaxillary  reaching  beyond  papil,  21  in  heail; 
jaws  abont  eqaal.  Eye  veiy  large,  2}  to  3  in  head;  interorbttal 
■pace  6  in  head.  Scaleo  small,  mostl)'  emootb  and  cycloid,  ir- 
regalai.  Mandible  and  maiillar;  parll;  scaled.  Second  anal 
spine  Innget  and  Btronget  than  third.  2  in  head.  Pole  below, 
dnakf  above,  blotched  with  reddish  and  black;  tntialh  and  gtll 
OBiitied  and  peritoneam  jel-black.     Gulf  ol  California. 

GG.     Head  !•:   depth  31.     D-  XIII-U  or  15;  X.  III.  T  or  9;  lat  I. 

(tobea)  abont  42,  70  Tenical  Bcries  o(  scales  aboTe  Ut.  I.     Hal- 

illarj  reaching  middle  of  pnpil.  2)r  in  head;   lower  jaw  aligkllj 

the  lonfser,  with  small  knob.     Eye  mach  longer  than  anont,  3 

to  3i  in  h«ad;  inleroibital  tipnce  1)  in  orbit.    ScalM  latge,  longb- 

otenoid,  thoae  on  niaiillaTj  and  mandible  smoother.     S««OBd 

anal  apine  dbduII.t  longer  atid  stronger  than  third,  1  j  to  If  in 

head.     Five  vagoely  defined  black  ban  on  back;   some  red  on 

the  sides.    Boof  of  mouth  posteriorlj  dusky;  moatb  and  bratmh' 

ial   cavitiea   otherwise   white.     Peritonenm   jet  -  black,     fianta 

Barbara  IslnnJit.  lafintru.  I 

FF.     Lower  jaw  strongly  projecting.     Peritoneum  dusky.     Head  :£]; 

depth  3i.     D.  SlU-lS;   A.  Ill,  6;   Ial.  I.  5».     Maiillaty  KBoLUg 

posterior  nuu'gin  of  pupil.  2i  in  head.    Eye  very  large,  longer  than 

SDODi,  3^  ill  head.     ticnIeA  large,  not  Tery  rough;  acceesoiy  acalec 

nnnicffODH;   maxillary  and   maiidible   scaly.     Sei.'oiid  anal  spinA 

mnch  longer  than  third,  2  in  head.     Light  red;   sides  above  with 

irregular  horizontal,  inlerrapled  ulive-greeu  bauda.     Sau  Diego 

[o  Ssn  FmnciKco,  abnndatil.  rloiiyatiit.S 

EE.     Mandible  naked,  peritonenm  pale  or  while.     Body  usually  deep. 

H,     Scaler  on  head  mostly  cycloid;  lower  jaw  projecting;  head  large, 

pointed, 

I.     Fink,  with  4  iDl«rrapled  orosB-bsis  of  hlack;   baok  sometime* 

da*ky.     Head  21;  depth  3.     D.  Xln-13i;  A.  Ill,  7(;  Ut.  I.  50. 

Ufnd  very  large;   maxillary  reaching  p(isterii>r  margin  of  pupil. 

ereatly  dilated  behind,  its  width  abont  eqnal  to  diameter  of  eye; 

lower  jaw  projecting,  with  a  well  developed  syniphyseal  knob. 


'.>'-'nii'(i'-A(Av< 


Giibfrl,  Proc.  U.  S.  Nat.  MiiB.  81,  1890. 
M  Gilbert,  Pmc.  V.  S,  Xat.  Mus.  77,  1890. 
res,  Proc.  Cal.  Acad.  Sci.  ii,  26,  IS59,  fig.  9. 
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Eye  61  in  head,  one  in  interorbital  space.  Scales  of  body 
weakly  ctenoid;  those  on  head  cycloid;  accessory  scales  numer- 
ous; mandible  and  maxillary  naked.  Second  anal  spine  4^  in 
head.  Peritoneum  white.  San  Diego  to  Monterey.  levia.'* 
II.  Pinkish  white,  banded  with  deep  crimson.  Head  2^;  depth  2i. 
D.  XIII-12;  A.  Ill,  7;  lat.  1.  55.  Maxillary  broad,  reaching 
middle  of  eye,  2^  in  head;  lower  jaw  projecting.  Eye  very 
large,  3f  in  head.  Scales  of  body  rather  smooth;  those  of  head 
thin,  mostly  cycloid;  accessory  scales  very  numerous;  mandible 
naked;  maxillary  with  a  few  scales.  Second  anal  spine  much 
longer  and  stronger  than  third,  2^  in  head.  Peritoneum  white. 
San  Diego  to  Monterey,  rare.  rubrivinctua.i 

HH.  Scales  on  head  ctenoid;  lower  jaw  usually  included.  Second 
anal  spine  little  enlarged. 
J.  Nuchal  spines  usually  present,  sometimes  coalescent  with  the 
parietals.  Head  3;  depth  2^.  D.  XIII-13;  A.  Ill,  5;  lat.  1.  50. 
Maxillary  reaching  middle  of  eye,  2^  in  head;  jaws  equal.  Eye 
small,  5  in  head.  Interorbital  space  closely  scaled;  jaws  naked. 
Second  anal  spine  scarcely  longer  than  third,  2^  in  head.  Dark 
oliye,  blackish  above,  yellowish  below;  sides  with  about  7  ob- 
lique black  cross-bands.  Peritoneum  pale.  San  Francisco  to 
Gerros  Island.  serricepa.t 

JJ.    Nuchal  spines   none.     Interorbital  space  widening  markedly 
from  before  backward. 
K.     Goronal  spines   usually  present.     Head  3^;   depth,  2i.     D. 
XIII-13;  A.  Ill,  7;  lat.  1.  45.    Maxillary  reaching  beyond  eye, 
2^  in  head;  jaws  nearly  equal.    Scales  ou  body  large,  ctenoid; 
accessory  scales  not   numerous;   mandible  naked.     Second 
anal  spine  longer  and  stronger  than  third,  2^  in  head.    Black- 
ish brown,  mottled  with  light  brown.     Cerros  Island  to  Van- 
couver's Island;  very  abundant.  auriculatus.* 
KK.     Goronal  spines  none. 

L.  Granial  ridges  with  entire  edges. 


*  Sebasiichthys  levis  Eigenmaun  &  Eigenmanu,  Notes  from  San  Diego 
Biol.  Lab.  i,  6,  1839;  West  American  Scientist,  129,  1889. 

\  Sehastichthys  rubrivinctus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  291, 
1880. 

t  Sebastichthys  serricepa  Jordan  &  Gilbert,  Proc.  U.S.  Nat.  Mus.  38,  1880. 

^Sebasles  auriculatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  131,  146,  1854, 
and  U.  S.  Pac.  R.  R.  Surv.  Fish,  80;  Pteropodw*  dallii  Eigenmann  &  Bee- 
son,  Amer.  Naturalist,  66,  1894.  This  last  is  probably  a  young  Sebastodes 
auriculatus  with  coronal  spines  obsolete. 

2d  8bb.,  Vol.  V.  (  39  )  October  1,  1895. 
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M.      Head   3;   depth   21-      D.  XIII-I3;   A.  Ill,  6;  Ut.  f.  IS. 
Uaiillary  raachiuj;  poiterior  margin  of  eje,  3^  h)  hoad; 
jaws  eqnal,  uo  symphjseal  knob.    Eye  email,  antaior,  4( 
in  head;  scales  on  bod;  large;  accessory  scalea  few.    OiU- 
rakers  extremely  short,  most  of   them  as  vida  as  high. 
Second  anal  as  long  aa  third,  3  in   bead.     Daak;  gtvan, 
with  paler  mottlinRS-     Peritonenm  brownish.    8«n  Diego 
to  Hnmboldt  Bay;  abnndaut  southward.    TottrtlUgtr.' 
N.     Highest  dorsal  spine  notably  mors  than  half  length  of 
bead. 
O.     Head   and   npper  parts  not   speckled  with  orange; 
membrane  of  spinous  dorsal  not  very  deeply  inoised. 
P.     Color  dark  brown,  varied  with  light  brown;  uroa- 
tnre  of  head,  fln-rays,  giU-rafcera  and  sekles  ■■  in    . 
Sebattodei  vexitlarU;   bnt  the  lower  jaw  Is  more 
projecting,  the  pale  shades  are  better  defined,  and 
the  dorsal  spines  are  slender  and  mneh  lower  than 
in  Stbattodft  vtxHIarii.     Pnget   Boond   to  Sitka; 
abn  ndant .  eaurnuttJ 

PP.  Reddish,  varied  with  yellowish.  D,  XIII-IS;  A. 
Ill,  0;  lat.  I.  .'iS.  Maxillary  extending  behind  oi- 
bit,  2  in  head;  lower  jaw  a  little  projecting,  with- 
out knob.  Eye  high  up,  4-4)  in  head.  Jaws 
naked.  Dorsal  spinen  higher  than  in  Stbaalodti 
RnuriMui.  Second  anal  scarcely  longer  than  third, 
3  in  head.  Peritoneum  white.  San  Di^o  and 
northward .  vexillaria.t 

GO.  Head  and  upper  parts  everywhere  speckled  with 
orange.  Dorsal  spinea  eilremely  high,  their  mem- 
brauen deeply  iDcised.  Head2{;  depth  31.  D.  XIII- 
13;  A.  Ill,  6;  lat.  I.  47.  Maxillary  reaching  poeterior 
margin  of  eye,  abont  2  in  bead;  jaws  nearly  eqaal. 
Scales  rongb,  jaws  naked.  Second  anal  spine  little 
higher  than  third,  2}  in  head;  front  of  bock  yellow- 
ish; soft  lins  block.  Peritoneum  pale.  Monterey 
to  Sitkn,  very  abundant  northward.  tyialiger.i 

klhi,^  rnMr.-IU!i-r  Jnrdim    A-  Gilb.rt,  I'roc.  H.  S.  Nat.  Mas.  296, 
'-'";■/»««  Iti.liiml-iiii,   V,,y.   Siiljibiir,  Iclith.   77.  l>l.  41,  lii;.  J, 
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NN.     Highest  dorsal  spine  little  if  any  more  than  half  the 
length  of  head. 
Q.     Pale  blotches  on  sides  not  forming  a  continnons 
lateral  band;  parietal  ridges  moderate. 
B.     Pale  markings  flesh  color,  dark  markings  oliva- 
ceous.    Head  2},  depth  2f .     D.  XIII-13;   A.  Ill; 
6;  lat.  1.  43.     Maxillary  extending  a  little  beyond 
posterior  margin  of   eye,    2  in  head;  jaws  aboat 
equal,  no  symphyseal  knob,  scales  on  head  rougher 
than  in  Sehasiodea  chrysomelaa,  mandible  and  max- 
illary naked.     Second  anal  spine  slightly  longer 
than  third,  2f  iu  head.     Peritoneum  white.     San 
Diego  to  San  Francisco,  abundant.       camcUua* 
BR.     Pale  markings  yellow,  dark  markings  blackish; 
pattern  of  coloration  exactly  as  in  Sebcutod^  car- 
natus.     Head  2|;  depth  2|.  D.  XIII-13;  A.  Ill,  6; 
lat.  1.  45.     Maxillary  reaching  posterior  margin  of 
eye,  2  in  head;  lower  jaw  slightly  included.  Scales 
moderate,  rough;  accessory  scales  few;  mandible, 
maxillary  and  nasal  region  naked.      Second  anal 
strong,  equal  to  third,  2f  in  head.     Peritoneum 
pale.     San  Diego  to  San  Francisco;  abundant. 

chrysomekuA 
QQ.  Pale  blotches  on  sides  forming  a  continuous  lateral 
band.  Head  3;  depth  2f ;  D.  XIII-13;  A.  III.  7,  lat. 
1.  49.  Maxillary  extending  beyond  pupil,  2  in  head; 
jaws  equal.  Eye  large.  Scales  rough,  accessory 
scales  numerous;  jaws  naked.  Second  anal  spine 
slightly  longer  than  third,  2^  iu  head;  parietal  ridges 
very  strong.  Ground  color  blue  black.  Body  and 
fins  profusely  speckled  with  pale;  pale  markings  yel- 
low. Peritoneum  pale.  Vancouver's  Island  to  Port 
Harford,  abundant.  nebulosua.t 

LL.  Cranial  ridges  with  the  surface  broken,  spinous.  Head 
2J;  depth  2|.  D.  XIII-15,  A.  Ill,  7;  lat.  1.  50.  Maxillary 
reaching  beyond  pupil,  2  in  head ;  lower  jaw  very  slightly 
projecting.  Eye  large,  4^  in  head.  Scales  rough;  jaws 
naked.     Second  anal  spine  longer  and  much  stronger  than 


*S^ 


Sebastichthya  carnatus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  73,  1880. 

t  Sebaaiichihya  chryaomelaa  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  455, 
465,  1880. 

\  Sebaaiea  faaciatua  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  146,   1854,  etc. 
(not  of  Storer);  Sebastes  nebuloaua  Ayres,  Proc.  Cai.  Acad.  Sci.,  i,  5,  1854. 
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third,  2i  in  head.  Frontal  ridgei  al«vated.  Bright  rad, 
with  blaok  bands.  Pecitoaenm  white.  Monterej  to  Vftn- 
CODTCr'H  Inland,  rars  sonthvraid. 


Appendix. 

For  convenience  of  reference,  I  add  in  full  the  article 
by  Eigenmann  &  Beeson,  including  their  proposed  rear- 
rangement of  the  group  based  on  a  study  of  its  cranial 
characters. 


(Eigenmanu  &  B««8oii,  Amerioao  NatnraliEt.  6SS-871,  July,  1893.) 
On  the  Pacific  coast  of  temperate  North  America,  a 
large  number  of  species  of  \-iviparous  ScorpsenidEe  are 
found.  They  range  all  the  way  from  tide  water  to  a 
depth  of  1600  feet,  from  CerroS  Island  to  Alaska.  They 
are  most  abundant  on  the  coast  of  California,  about  30 
species  being  known  from  San  Diego,  and  a  like  number 
from  Monterey.  In  size  they  vary  from  i  lb.  to  30  lbs. 
The  species  have  been  variously  grouped  as  forming 
one  genus  by  Jordan  &  Gilbert,  as  forming  two  by  Jor- 
dan, and  as  forming  four  by  Gill.  Jordan  &  Gilbert,  in 
their  Synopsis,  arranged  the  species  known  to  them  ac- 
cording to  the  greater  or  less  prominence  of  the  spinifer- 
ous  ridges  of  the  skull.  In  examining  the  skulls  of  a 
number  of  them,  one  of  us,  several  years  ago,  noticed 
that  in  a  number  of  species  the  parietals  meet  over  the 
supra-occipitals,  while  in  others  they  are  separated,  and 
the  supra-occipil;il  is  expo.st'd  above  for  its  whole  length. 
.\  nun'e  rc-ci.-nt  fxaminatiuii  of  a  largci"  series  of  skulls, 
tciidt'd  to  slmw  Uiai,  il  wl'  adrnil  ihc  ri'latioiiships  pointed 
iiul  In-  jfirdin  A  <  mIIhtI.  lliis  jrrcaior  iir  less  development 
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of  the  parietals  is  of  no  significance.  A  more  thorough 
study  has,  however,  convinced  us  that  the  species  with 
united  parietals  are  related,  and  that  the  relationships 
pointed  out  by  Jordan  &  Gilbert  are  at  fault. 

The  value  placed  on  such  a  cranial  character  as  the 
union  or  nonunion  of  the  parietals  need  not  be  defended 
here.  It  may  only  be  mentioned  that  in  mysttnuSj  which 
for  other  reasons  we  considered  the  hub  to  which  the  other 
groups  proposed  here  are  related  as  spokes,  the  parietals 
are  united  in  8  out  of  lo  specimens.  The  variation  of 
this  character  in  mysiinus  but  confirmed  our  view  that  it 
is  the  radiating  point. 

Leaving  the  parietals,  the  next  prominent  characters 
are  the  development  or  nondevelopment  of  certain  cranial 
spines  and  ridges.  These  spines  are  found  in  all  stages, 
from  minute  points  to  comparatively  huge  spines.  The 
variation  in  size  for  this  reason,  if  there  were  no  other 
objections,  cannot  be  utilized  for  determining  generic  re- 
lationship. The  spines  are  very  regularly  arranged,  and 
in  any  given  species  certain  ones  are  always  present. 
(Individual  variations  should  of  course  be  expected  in 
this  character,  as  in  every  other,  if  a  suflScient  number  of 
specimens  are  examined.)  The  constancy  of  the  presence 
of  certain  spines  in  a  given  species  warrants  the  use  of 
the  presence  or  absence  of  these  spines  in  the  different 
species  in  determining  their  true  relationship.  This  rela- 
tionship is  usually  borne  out  by  a  number  of  subsidiary 
characters.  Considering  the  constancy  of  the  spines, 
reinforced  by  subsidiary  characters,  we  have  divided  the 
species  usually  united  under  the  generic  name  Sebastodes 
as  follows: 

a.  Parietals  meeting  above  the  supra-occipital. 

b.  Jaws  equal;  head  narrow  above;  high  and  prominent  cranial  ridges 
ending  in  spines;  preocular,  supraocular,  tympanic  and  parietals 
present.      Scales   usually  very  strongly  ctenoid;    accessory  scales 


h 


606  CALIFORNIA    ACADEMY    OF    SCIENCES. 

nnmeroas;  snhorhital  sUj  ditectsd  iibliqnely  downward  ami  Wk. 
ward;  seoond  aiul  apiDf  tuncb  lieavjer  tliao,  and  at  lenat  ta  Iod^  u 
the  tbiTd;  body  short  and  deep,  back  arcbed;  moalh  tery  Iirge; 
head  heavj.     Alt  knowu  apeoies  witb  moat  banda. 

SUtASTICITTTITB  (ilU, 
Rigroeinrlaa,  Itrri(tfi4,  rubTivmelui,  iliploproa.' 
bl>.  Lower  jaw  miKib  piojeoting;  bead  broad,  the  sknU  nsually  oomn;    ' 
craaial  ridgea,  when  present,  low;  gUl'rnkera  very  laiigsuti  alendlr; 
scalea  usually  amootb.  few  U  any  acmssory  scaileB.     Snbocbitkl  *Uj 
little  if  at  all  oblique. 

c.  Parietal  ridgea  eudiiig  iu  spiaes;  preoonlar,  eupraocuUr  and  If  m- 
pauic  spiuea  well  developed.     Peritoneum  black. 

d.  Poslocalat  spiue  present.  Seooud  anal  spine  nsnally  strongetitil 
longer  tbau  third.  Sympbyaeal  knob  atrong,  projecliug  forvtrd. 
Dorsal  low.     |FeritnueiiiD  black,  mandibles  and  maxillary  salrd.) 

ACDTOtfENTCH'  E.  A  B, 

'Type  A.  oratU  {ijiea). 

melaitoftomut.  ovaliii,  ru/u«,  'aluiiit,  macilonaldi  n.  »p,  div  _ 
.«.  proriger  E.  &  E.,  not  of  J.  &  G. 
dd,  Poatocnlar  spine  not  developed. 

We  have  not  been  able  to  eiamine  the  two  species  (entom^iud 
atrovirens)  and  cannot  vouch  for  their  position, 
cc.    Parietal  ridges  not  ending  iu  spines. 

e.  Preouular  spines   well   developed.      Snpraoeular   and   (yniiMtiic 

spiues  sometimes  present.     luterorbital   wide,   oonvei.    Petilii- 

neum  black.     Approximated  edges  of  snb- operate  and  inter-apudt 

freqnently  ending  iu  spines,  Primospiki'  E.  t  B. 

Type  P.  Mgtthus  (J.  &  Q.| 

The  only  spetiies  (mi/tthtuf)  ia  (he  idobI   variable  s|ieciH  ol  ibt 


.   Preofiubir   without  spine,  skull   r 
loueum  nsually  white. 


loolb. 


Htboul   spioes.   Fmi- 


Ski 


(ly. 


Jtaviilus,  trranoidti,  nw/niio/w,  'eiliaiui, 

Farietals  separated  by  the  sapra. occipital. 

f.  Cranium  with  parietal  ridges  only.  Lower  jaw  mach  projwl' 
lug,  entering  the  profile;  a  prominent  symphyaeal  kDobdireded 
forward.  Head  broad,  uouvex.  luterobital  ouDvei,  nairl] 
smooth. 

SlHASTODB  Gill. 

paaeiipini't,  gnoiifi. 
f  ^lecies  marked  with  nn  asterisk  have  uot  lieen  examined  in  nferedM 
oharacters  utilized, 
ff.  Cranium  with  many  ridges,  all  ending  in  apines. 
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g.  Postocular  and  tympanic  spines  both  present.     Interopercle  and 

sabopercle  without  spines.    Lower  pectoral  rays  normal, 
h.  Coronal  spines;  nnchal  spines,  a  spine  below,  another  in  front 
of  eye.  *     matzubarae  with  this  species  we  are  not 

acquainted, 
hh.  No  coronal  spines.  Sebastomus  Gill. 

miniaiuSf   pinniger,    levia,    aereu8*t  constellatus,    umbrosua*^,    roaaeeua, 
rhodochloris* ,  gilli'*,  rupestris*^  eos,  chloroatictua* ,  ruhfr^^  ru/ua. 
gg.  Postocalar  spine  wanting, 
i.  Coronal  spines  none. 

Ptrropodds  E.  &  B.» 

Species    with    normal    pectoral   rays,    (liWng  off   the   bottom) 
aaxicola*,  prorigeri^t  hrevhtpinia'* ^  ehngatua,  ainenaia. 

Species  with  lower  pectoral  rays  thick  (living  on  the  bottom) 

zacentrua^t  maliger^  caurinun,   vexillaris,    raatrelliger,  nebuloaua, 

camatua,  chryaomelaa. 

ii.  Coronal  spines  present. 

AUCTOSPINA  £.  &  B.' 

aurora*,  auriculalua. 

t  The  specimen  described  by  £.  &  £.,  Proc.  Cal.  Acad.  Soi.  (2)  III,  15, 
1890,  is  a  species  distinct  from  proriger. 

The  inter-relationship  of  these  genera  is  complex.  It  may  be  repre- 
sented by  the  following  diagram,  where  the  genera  with  the  united  parietals 
are  followed  by  an  asterisk. 

»Type  P.  maXiger  (J.  &  G.) 
'Type  A.  auriculatua  (Girard). 

Anctospina 


Sebastichthys^ 


PteropodiiH 


Acutomeutunf 


Sebastomus 


Sebastodes 


Sebastosomus^ 


Primospiua*' 
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ESPLASATION  OP   PL.4TES. 

Sebaetodes  pancuipime  X  IJ;   Montsrey.  Cal.     So,  1461,  Mhb.  L.  8. 

Jr.  Dniv. 
Sebastodcs  goodei  X  H;   Monlece^,  Cal.    No.   l*&2,   Uos.  L.  ft.  Jr. 

Univ. 
Sebiulodeft  flsTiilaBXlli   Monterey,  Cal.     No.   UTI.  Hoa.  L.  B.  Jr. 

DniT. 

Sebastodes  melanopa  X  I;  Ban  FtbdcIsco   market.     Ho.  1466,  Utw. 

L.  6.  Jr.  UniT. 
Sebaatodes  eutomelas  X  2^;  Saa  Fnnoiaco  marhet.     No.  KT2,  Uos. 

L.  S.  Jr.  CniT. 
Bebaslodw  ovalis  x  2t;  Sen  Francisco  market,     No.  1474,  Uaa.  L.8. 

Jr.  CnU. 

Sebaatodtw  pinnlger  X  1;   Mooterey.  Cal.     So.   1469,   Mii«.  I^  8.  A. 

UniY. 
Sebaalodes  ininiatas  X  I;  Cortez  Banks,  Oal.     No.  1467,  Mm.  L.  8- 

Jr.  UniT. 
Hobastodes  miniatns  X  2|:   San  Francisco  market.     No.  140S.  HtW. 

L.  S.  St.  Dttiy. 

Sebaatodm  atrovirena  X  li;  Ban  Franciaco  mnrkcl.     No.  1493,  Una. 

L.  S.  Jr.  nniv. 
SebastodeH  sp.  incog.  X  1):  Norib  Pacifio.     No.  1473,  Una.  L.  8.  Jr, 

Dniv. 
Sebaslodes  aaxicala  x  2;  Santa  Barbara  Channel.    No.  1477,  Hub,  L. 

S.  Jr.  Univ. 

BeboBtodes  diploproa  X  1);  Santa  Barbara  Chaunel.     No.  1476,  Una. 

L.  a.  Jt.  DniT. 
Sebastodes  iutronigei  X  1;  North  Pacito.     No.  1479,  Una.  L.  S.  3t. 

Univ. 
S ebast oil oa  aurora  X  1);  Santa  Barbara  Channel.    No.  1478,  Une.L. 
S.  Jr.  UniT. 


Sebastodes   ruberrimiis  x  2;*;    Monterey,  Cal.     No.  1484,  Mna.  L.  S. 

Jr.  DniT. 
Sebastodes  niberrinms  x  I};  San  Francisco  market.     No.  1483,  Mna. 

L.  S.  Jr.  Univ. 
Sebiislodea  ruberrimiis  x  1^:    Monterey,  Cal.     No.   14S2,  Una.  L.  S. 

Jr.  Dniv. 
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PLATE   LXIII. 

19.  Sebastodes  rtiberrixniis  X  f ;  San  Francisco  market.    No.  1481,  Mas. 

L.  S.  Jr.  Univ. 

20.  Sebastodes  rosaceas  X  2|;  Monterey,  Gal.    No.  1485,  Mtis.  L.  S.  Jr. 

Univ. 
91.     Sebastodes  chlorostictns  X  H;  Monterey,  Gal.    No.  1487,  Mas.  L.  S. 
Jr.  Univ. 

PLATE   LXIV. 

22.  Sebastodes  elonf<atas  X  2;  Monterey,  Gal.     No.  1490,  Mas.  L.  S.  Jr. 

Univ. 

23.  Sebastodes  rabrivinctas  X  1};  Monterey,  Gal.    No.  1491,  Mas.  L.  S. 

Jr.  Univ. 

24.  Sebastodes  levis  X  f ;  Monterey,  Gal.     No.  1492,  Mas.  L.  S.  Jr.  Univ. 

PLATE    LXV. 

25.  Sebastodes  serriceps  X  li;  San  Pedro,  Gal.     No.  1501,  Mas.  L.  S.  Jr. 

Univ. 

26.  Sebastodes  aarioalatas  X  l§;  Monterey,  Gal.    No.  1500,  Mas.  L.  S. 

Jr.  Univ. 

27.  Sebastodes  rastrelliger  X  H;  Monterey,  Gal.     No.  1494,  Mas.  L.  S. 

Jr.  Univ. 

PLATE  LXVI. 

28.  Sebastodes  vexillaris;  Monterey,  Gal.     No.  1502,  Mas.  L.  S.  Jr.  Univ. 

29.  Sebastodes  vexillaris  X  1,  San  Francisco  market.     No.  1503,  Mas.  L. 

S.  Jr.  Univ. 

30.  Sebastodes  maliger  X  2^;  San  Francisco  market.     No.  1498,  Mas.  L. 

S.  Jr.  Univ. 

PLATE   LXVII. 

31.  Sebastodes  maliger  X  IJ;    Monterey,  Gal.     No.  1497,  Mas.  L.  S.  Jr. 

Univ. 

32.  Sebastodes  nebuloHUs  X  If;  Monterey,  Gal.     No.  1499,  Mas.  L.  S.  Jr. 

Univ. 

33.  Sebastodes  paucispinis  X  IJ;   Monterey,  Gal.     No.  1461,  Mus.  L.  S. 

Jr.  Univ. 

PLATE   LXVIII. 

34.  Sebastodes  flavidus  x  1^;   Monterey,  Cal.     No.  1471,  Mus.  L.  S.  Jr. 

Univ. 

35.  Sebastodes  miniatus  xf;   Gortez  Banks,  Gal.     No.  1467,  Mus.  L.  S. 

Jr.  Univ. 

36.  Sebastodes  atrovirens  X  li;  San  Francisco  market.     No.  1493,  Mus. 

L.  S.  Jr.  Univ. 
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PLATE   LXIK. 

37.  Bebutcdes  suioola  X2i;  SaDta  B&rbare  ChAunel.    "So.  1477,  Mds. 

L.  8.  Jr.  Dui». 

38.  Bebaatodeti  rDbeirimne  x1;  Monterey,  Gal.    Ho.  148%  Mni.  L.  S. 

39.  Sebaatodea  cbloTOstictna  X  11;  Montere;,  Cal.    No.  1487,  Hna.  L.  8. 

Jr.  Dniv. 


40.  Sebaatodea  elaagatDB  x  II;  Moaterey,  Cal.     No.  1490,  Una.  L.  &.  Jr. 

UniT. 

41.  Sebaatodea  rastrelliger  x  ■!;   Monterey,  Cal.     No.   I4M,  Una.  L.  S. 

Jr.  DniT. 

42.  Sebaatodea  nebnloaas  X  2;  Monterey,  Cal.     No.  1489,  Uaa.  L.  8.  Jr. 


CONTRIBUTIONS  TO  WESTERN  BOTANY.     NO.  VII. 

BY    MARCUS    E.  JONES,  A.  M. 

Having  had  an  opportunity  to  examine  the  material  in 
the  National  Herbarium  I  have  been  able  to  correct  many 
errors,  and  possibly  to  make  a  few  more.  The  following 
notes  and  new  species  are  the  result  of  those  studies,  and 
are  only  such  as  have  come  to  light  from  the  identifica- 
tion of  my  collection  of  1894  n^^de  under  the  auspices  of 
the  U.  S.  Dept.  of  Agriculture  as  Special  Field  Agent. 
The  long  delay  in  the  publication  of  the  report  necessi- 
tates the  early  publication  of  the  new  species.  The 
number  of  new  species  and  varieties  discovered  by  me 
in  1894  and  described  here  are  104,  those  collected  and 
named  but  also  found  before  by  others  are  29,  a  total  of 
133  new  species  and  varieties  in  the  collection.  Other 
new  species  and  varieties  described  from  other  sources 
are  57,  a  total  of  190. 

The  collection  of  1894  consisted  of  about  50,000  speci- 
mens and  1700  species,  there  being  1106  species  and 
varieties  in  the  sets,  to  these  I  have  added  in  the  sets 
which  I  will  distribute  about  50  others  collected  in  1893 
and  1895.  A  very  large  amount  of  material  was  collected 
as  the  basis  of  an  extended  report  on  geographical  dis- 
tribution and  plant  adaptation ;  this  material  it  is  my  in- 
tention to  work  up  at  some  future  date  in  connection  with 
similar  material  gathered  in  the  Great  Basin  since  1879. 

The  types  of  the  new  species  are  in  my  herbarium  un- 
less otherwise  stated.  Duplicate  types  of  all  species  in 
the  collection  of  1894  ^^^  ^^^^  ^"  ^^^  National  Herbarium. 

New  species  signed  **  T.  &  E."  are  by  Tracy  and  Earl. 

New  species  signed  *'  E.  &  E."  are  by  Ellis  and  Ever- 
hart. 

All  numbers  above  5000  belong  to  the  collection  of 
1894. 

2d  Bbb.,  Vol.  V.  October  8.  1895. 
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In  nomenclature  1  have  tried  to  follow  the  recent  circu- 
lar signed  by  the  representative  body  of  American  bota- J 
nists,  and  not  the  peculiar  nomenclature  of  "  A  Commit- 
tee of  the  Botanical  Club,  American  Association   for  theJ 
Advancement  of    Science."     My   reasons   for  doing  so  J 
are  that  the   circular  is  the   first  and  only  agreement  of 'I 
American  botanists  on  nomenclature   since   the   death  of  J 
Dr.  Gray;   that  it  represents  my  own  views  with  the  ex- 
ception of  some  unimportant  particulars;   that  the  "  ListV 
of    Pteridophyta    and    Spermophyta  "   prepared   by   "A^ 
Committee"  represents  the  views  of  only  a  portion  eveaJ 
of  that  "Committee;"  that  it  is  not  representative;   thatl 
it  when  published  was  not  sanctioned  by  the  "  Botanical  I 
Club"  or  the  American  Association;  that  it  is  the  product  J 
of    a    few  praclically   self-appointed    individuals:   that  it  I 
does  not  meet  the   views  of  American   botanists;   that  itJ 
degrades  the  rank  of  species  and  genera  and  opens  wide.  J 
the   flood  gates   for  the  indefinite  multiplication  of  ficti-'l 
tious  species  and  genera  by  those  who  have  practically  1 
no  field  knowledge,  who  have  of  late  been  manufactur-  \ 
ing  species  in  the  herbarium;   that  it  destroys  the  relative  i 
stiinding  of  genera,  species  and  varieties  by  elevating  the  I 
latter  to   specific  rank,  by  making  genera  of  intimately  | 
related  natural  groups  of  species  and  thus  destroying  the  \ 
subgeric  relationship  while   leaving  nothing  in  its  place  | 
but  a  multitude  of  fictitious  genera  of  no  apparent  rela- 
tionship;  that  in  the  use  of  names  it  professes  that  prior- 
ity whether  varietal,  specific  or  generic  shall  rule,  while  at 
ihe  same  time  repudiating   it  by  insisting  that  no  earlier 
date  shall  be  used  than  the   Species  Plantarum  of   Lin- 
nii'us;  that  in  "  Once  a  synonym  always  a  synonym  "  the 
bibliography  of  species,  etc.,  is  to  be   loaded  up  with  a 
mass  of  new  names  nine-tenths  of  which  are  wholly  use- 
less,  which   will  require   thousands   of    changes  of  well 
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known  names  and  thousands  of  dollars  expense  in  re- 
naming herbaria  with  absolutely  no  compensating  ad- 
vantage. I  have  used  double  authorities  when  there  are 
any  because  I  believe  it  more  just.  I  have  followed  the 
order  of  Gray  rather  than  that  of  the  Pflanzenfamilien 
for  convenience  and  not  because  I  believe  it  better,  for  I 
prefer  the  latter. 

In  three  cases  I  have  deviated  from  the  letter  of  the 
circular  referred  to  above,  because  I  believe  ultimately 
some  date  near  1885  will  be  fixed  in  which  varietal  names 
shall  supersede  specific  ones  in  the  same  genus.  Should 
this  not  be  done  the  following  will  be  the  nome;iclature 
of  the  three  species:  Aslrag-a/us  ceramtcus  Sheldon  ior 
A.  angustus  and  its  varieties  (the  name  foliosus  Gray 
used  as  a  variety,  foliolosus  Sheldon  not  Gray,  having 
been  given  prior  to  1885)  ;  Astragalus  salinus  Howell  for 
A.  latus  Jones;  Hedysarum  boreal e  V2ir ,  jlavescens  (Coult. 
&  Fisher)  for  H.  boreale  var.  leucanthum  Greene. 

Clematis  verticillaris  var.  Columbiana  (Nutt.  Jour. 
Phil.  Acad.,  vii,  p.  7). 

Clematis  Columbiana^  Nutt.  1.  c. 

No.  5571.  July  3,  Provo,Utah,  in  Slate  Canon,  8000" 
alt.,  on  moist  slopes,  among  oak  brush. 

A  comparison  of  many  specimens  in  the  National 
Herbarium,  from  various  localities,  together  with  my  own 
throughout  the  Plateau  region,  makes  it  clear  that  this  is 
a  well  marked  variety,  being  characterized  by  the  usually 
entire  or  crenulate  (rarely  toothed)  leaflets  and  different 
fruit.  I  have  seen  but  one  transition  specimen,  from 
Minnesota.  The  typical  species  ranges  from  the  Atlantic 
to  the  Rocky  Mountains,  and  the  variety  ranges  thence 
westward  to  the  coast. 

Akenes  obovate,  about  \  long  and  Y^"  wide,  with  apex 
crowned  by  the   long   tail,   which   is   very   slender,   and 
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scarcely  enlarged  below :  akenes  usually  obtuse  at  apex, 
never  acuminate ;  sparsely  pubescent  below,  much  pubes- 
cent above:  tail  2'  long;  mature  peduncles  about  5'  long; 
leaflets  thin,  shortly  acuminate. 

Clematis  verticillaris  DC.  has  coarsely  and  sparsely 
dentate,  ovate,  shortly  acuminate  leaflets,  which  are  often 
trifid:  fruiting  peduncles  2-3'  long,  reflexed;  akenes 
i-i%'  long,  obovate,  with  a  broad  and  flat  border,  which 
tapers  abruptly  into  a  flat  wide  tail,  which  gradually  oar- 
rows  upward;  akenes  nearly  equally  hairy  throughout, 
and  sparsely  so,  nearly  twice  the  size  of  those  of  the  var. 
Columbiana. 

Clem.^tis  DouGLASii  Var.  Bir.ELovii  {Torrey,  Pac.  R.  R. 
Rep.,  4,61). 

Clematis  Bigeloz-ii  Torrey  I.  c. 

I  can  find  no  characters  which  separate  this  from  C. 
Douglasii.  Palmer's  specimen  from  New  Mexico  has 
the  long  peduncle  and  flower  of  C.  Douglasii,  has  three 
distinct  pairs  of  leaflets  besides  the  terminal  one;  the 
lower  pairs  are  again  3-parted,  and  the  dinstoas  stalked 
(lateral  stalks  2 "  and  terminal  one  6"  long),  making  the 
leaf  2-ternate.  the  leaflets  are  again  cut-toothed  or  parted 
into  acute  segments,  whose  general  outline  is  ovate  to  lan- 
ceolate. 6-12"  long;  petioles  of  the  main  pairs  of  leaflets 
i'  long:  leaflets  nearly  glabrous;  petioles,  etc.,  decidedly 
pubescent;   inner  sepals  woolly. 

Newberry's  specimen  from  McComb's  Expedition  has 
leaflets  of  DoiifrlasH.  but  broader,  the  fruit  is  that  of 
Dmighiiii. 

Li-niin'.n's  ^pi-i'inifn  fpim  Ari^mna  ha?  tiiilorm  seg- 
mcn:-.  hut  in  o-lu-r  r.-sjn-ci^  i-^  '".  l)..«--l:nii. 

<ux.\w\C\:' ^  >p.-ciiin.-n  In.ni  V^^r  Win-.iU-.  New  Mexico. 
}i.i-  ohlMn^-M/.tiL-  KMtii-ls.  >>  nr  !>_-;^-  '>-'Wj.,  niD.^tly  entire. 
sh..;-:l_v  .uiiU'.  .tud    L:i-.iny  .1  wlmlly  diliLTent    appearance. 
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but  is  manifestly  only  a  form  of  C  Douglasii,  These 
specimens  are  in  the  National  Herbarium. 

Ane^none  Tetonensis  Porter. 

No.  5763.  August  7,  Fish  Lake,  Utah,  10,800°  alt.,  on 
gravelly  knoll,  devoid  of  trees,  in  the  midst  of  a  heavy 
forest  of  spruces  and  firs,  along  with  Anemone  fnuliifida^ 
but  never  showing  any  tendency  toward  intergrading 
with  it. 

This  does  not  accord  with  Mr.  Britton's  description, 
but  does  accord  with  a  part  of  the  material  on  which  Mr. 
Britton  founded  his  description,  /.  ^.,  Bailey's  specimen. 
It  would  seem  that  Coulter's  specimen  is  either  a  form  of 
A,  muliifida  or  is  a  transition  form  between  the  two. 
There  was  every  facility  for  hybridization,  and  yet  no 
trace  of  it  where  I  collected  my  material,  though  I  hunted 
for  it  for  nearly  an  hour  and  saw  hundreds  of  specimens. 
All  specimens  have  long,  not  **  short  "  styles,  and  akenes 
barely  pubescent  on  the  backs,  flowers  white;  segments 
of  the  leaves  narrowef  and  half  longer,  tapering  and  very 
acute  at  both  ends;  petioles  of  bracts  shorter  for  the 
blade;  whole  plant  more  strict  and  not  weak.  The  other 
characters  given  for  A.  Tetonensis  do  not  hold.  The 
sepals  are  bluish  outside  and  pilose,  especially  below, 
oval,  3"  long,  not  open  much,  anthers  ova4  and  apiculate; 
styles  2"  long,  glabrous  above,  curved  but  not  reflexed; 
heads  oval,  3"  high ;  plants  6-8'  high,  erect  and  not  slender, 
tufted;  stems  2-5  from  the  apex  of  an  upwardly  bent 
rootstock;   dead  leaf  sheaths  present. 

Ranunculus  Cusickii.  Referred  provisionally  by 
Watson  to  alismcpfolius  var.  alismellus,  and  by  Holzinger 
to  hydrocharoides.  Root  leaves  nearly  round  to  ovate, 
cordate  or  truncate  at  base,  obtuse,  entire,  i'  long,  edges 
barely  sinuate,  on  petioles  1-3'  long,  with  dilated  bases; 
stem    leaves   1-2,   similar    and    short  petioled   or   nearly 


6l6  CALIFORNIA    ACADEMY    OF    SCIENCES. 

sessile;  bracts  lanceolate,  entire,  6'  long;  flowers  on 
long  (2-3')  slender  peduncles,  yellow;  petals  obovaie- 
oval,  veiny;  akenes  in  a  small  globular  head  J^"  long, 
inflated,  very  obtuse,  as  in  var.  alismellus,  with  minute 
beak;  whole  plant  glabrous,  erect,  6-8'  high,  slender, 
but  stems  rather  thick  below:  roots  fleshy-librous.  The 
type  is  No.  ii6r.  Cusick,  Eagle  Co.,  Or.,  1S84.  6000^ 
alt.  I  also  refer  to  this  Watson's  specimen  from  below 
Lobo  Divide,  Idaho,  Aug.  20,  1880. 
Ranunculus  juisiperinus. 

No.  5011.  April  4,  at  Copper  Mine,  18  miles  west  of 
St,  George,  Utah,  in  Beaverdam  Mts,,  5000°  alt.,  among 
junipers,  in  loose  gravelly  soil. 

No.  5139X.  April  30,  at  the  head  of  the  west  branch 
of  Santa  Clara  valley  in  the  Beaverdam  Mts.,  Utah. 
5000"^  alt.,  in  loose  soil  on  rocks,  among  junipers. 

Perennial,  with  many  long,  rather  fleshy  fascicled  roots 
from  the  crown  and  when  the  crown  is  prolonged  then 
there  are  many  roots  growing  out  from  the  axils  of  the 
old  leaf-sheaths ;  plants  densely  tufted  with  many  crowns 
which  are  covered  with  dark,  long,  narrow  and  rather 
fibrous  leaf-sheaths  1%'  long;  stems  about  8-12'  long 
and  generally  erect;  leaves  rather  fleshy  and  doubly- 
pedately-parteJ,  the  lobes  variously  toothed  or  lobed; 
petals  white  at  first,  veined  on  the  outside  with  pink,  when 
old  becoming  purple  and  enlarging,  5—8"  long,  oval  to 
orbicular,  with  rather  uneven  margin,  veins  very  prom- 
inent, often  rotate-spreading, usually  cup-shaped;  stamens 
many,  with  minute  round  anthers:  sepals  concave,  veined, 
greenish,  almost  hyaline,  only  the  claw  reflexed,  broadly- 
ovate,  obtuse,  enlarging  with  age  and  closed  over  the  fruit, 
both  petals  and  sepals  persistent;  flowers  2-3,  long-pe- 
duncled,  always  with  a  leafly  bract  at  the  base  of  the 
peduncle,  but  with  no  other  stem   leaves:  fruit  flat  with  a 
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thick  marginal  nerve,  not  at  all  inflated,  i-i^"  long, 
nearly  i"  wide,  broadly  obovoid  and  obliquely  so,  mi- 
nutely apiculate;  style  minute;  seed  curved,  nearly  i" 
long,  oblong-obovate,  very  much  smaller  than  the  akene; 
akenes  many  in  a  head.  This  is  R.  Andersoni  var.  ten- 
ellus  Wats.,  but  Mr.  Watson  seems  to  have  failed  to  rec- 
ognize the  great  difference  in  the  akene. 

This  grows  on  gravelly  mountain  sides  among  the  rocks 
and  junipers,  and  is  the  earliest  bloomer  of  all  flowers. 

Delphinium  scopulorum  var.  attenuatum. 

No.  5893d.  August  23,  Head  of  Bullion  Creek,  Utah, 
near  Marysvale,  11,500°  alt.,  on  gravelly  and  springy 
places  along  cold  subalpine  streams. 

No.  5684c.  July  25,  Mt.  Ellen,  Henry  Mts.,  Utah,  10- 
000°  alt.,  in  similar  situations. 

This  has  the  wide  leaves  of  the  v^Lviety  ^laucum  as  well 
as  the  large  flowers,  it  has  the  viscid  pubescence  of  the 
variety  subalpinum ;  sepals  linear  and  attenuate,  12"  long, 
about  2"  wide  at  base,  three  times  as  long  as  the  petals, 
nearly  glabrous ;  spur  shorter  than  the  sepals,  about  10" 
long,  ascending;  racemes  compound  below;  flowers  deep 
blue.  This  approaches  nearest  to  D.  elatum  of  any  Amer- 
ican form,  but  the  petals  of  that  species  are  very  dark 
and  the  sepals  wider;  in  this  species  the  upper  petals  are 
white  and  veiny  and  the  lower  light-blue  and  hairy. 

This  grows  at  timber-line  along  brooks,  has  a  very 
strong  odor  of  musk,  and  grows  in  large  tufts  about  a  yard 
high. 

No.  5759  is  a  transition  form  toward  the  type.  Gath- 
ered August  7,  Fish  Lake,  Utah,  11,000°  alt.,  in  hollows 
near  snow  banks. 

Delphinium  paitcijlorum  var.  depauperatum  (Nutt.) 
Gray.  My  specimens  No.  5391,  June  5,  1895,  Marys- 
vale,  Utah,  in  Bullion  Canon,  9000°  alt.,  in   gravel,  have 
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the  roots  of  this  and  the  habit  and  flowers  of  D.  hkakr. 
so  do  many  from  Colorado.  The  following  numbers  arc 
much  alike  also: 

5409a.    June  7.  1895,  Marysvale,  Utah,  in  gravel,  6000 
alt. 

5441a.  June  15,  1895.  Ireland's  Ranch,  Salina Canon, 
Utah,  8,000°  alt.,  in  gravel. 

5176a.  May  4,  1895.  Silver  Reef,  Utah,  in  gravd, 
6000°  alt. 

It  is  well  nigh  hopeless  to  try  to  bring  order  out  of  the 
chaos  in  this  genus  for   half  the  recognized  species  ma 
together. 
Aquilegia  jlaiescens  Wats.     King's  Rep.  5,  10. 

No.  59iih.  August  25,  Tate  Mine  near  Marysvalt, 
Utah,  9300°  alt,,  along  Bullion  Creek  among  willows. 

No.  5338b.  May  31,  Marysvale,  Utah,  in  marahv 
places,  6000°  alt. 

An  examination  of  the  type  specimen  as  well  as  the 
original  description  shows  that  Mr.  Watson  took  for  the 
type  of  his  A .  jlavescem  ^Vz\.  he  has  since  regiirded  as 
only  a  form  of  A.  ceerulea  and  which  certainly  intergradK 
with  that  species.  The  plants  which  he  has  referred  to 
this  species,  which  grow  at  a  lower  altitude,  are  quite  dit- 
ferent  and  characterized  by  very  short  and  hooked  spurs, 
very  small  flowers,  hardly  more  than  6'  long,  always 
yellow;  upper  leaves  reduced  to  minute  bracts;  stems 
very  long,  1-3^  long,  slender,  at  least  three  tines  as 
long  as  the  short  and  small  leaves.  It  is  probable  thai 
the  labels  of  the  two  species  have  been  changed  in  iht 
National  Herbarium,  but  must  have  been  changed  by 
Mr.  Watson  himself  before  his  descriptions  were  drawn 
up,  for  the  plant  which  he  calls  "  subalpine  "  form  is  sel- 
dom found  higher  than  7500  ft.  altitude,  but  is  common 
as  low  down  as  6000  ft.  altitude  along  streams,  while  the 
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plant  which  he  has  labeled  as  growing  at  5000  ft.  altitude 
is  seldom,  if  ever,  found  at  a  lower  elevation  than  8500 
ft.,  nor  is  any  Aquilegia  known  to  exist  in  the  Wasatch 
Mountains  at  5000  ft.  altitude,  for  that  altitude  is  reached 
before  you  touch  the  base  of  the  mountains. 

This  low  altitude  species,  above  described,  may  take 
the  name  of  Jiavescens^  since  it  was  considered  belonging 
to  the  species,  rather  than  to  make  a  new  name.  It  is 
always  found  in  cold  springs  or  streams  at  low  elevations. 
This  is  my  number  1348  and  to  it  I  also  refer  Watson's 
No.  36. 

Aquilegia  c^rulea  var.  calcarea. 

No.  531 2a.  May  28,  at  the  head  of  the  cafton  above 
Cannonville,  Utah,  7000°  alt.,  in  very  compact  and  barren 
clay,  among  trees  of  Pinus  f>o7iderosa. 

No.  5312am.     Same  locality  as  above. 

This  variety  has  the  habit  of  the  typical  form,  but  the 
leaves  are  reduced  to  three  clusters  of  three  leaflets  each, 
and  these  again  cleft,  parted  or  lobed;  leaflets  only  6" 
long,  and  as  wide,  glaucous,  minutely  notched  at  the 
rounded  apex,  faintly  nerved,  thick,  overlapping  each 
other,  and  so  the  whole  leaf  seeming  to  be  composed  of 
three  nearly  round  clusters  of  leaflets,  the  whole  not  over 
an  inch  in  diameter;  petioles  very  glandular-hairy,  as  well 
as  the  stems  and  peduncles ;  flowers  about  half  the  size 
of  typical  ccerulea;  sepals  blue -purple,  oval,  acutish,  6" 
long  by  4'  wide,  abruptly  contracted  at  tfie  insertion; 
petals  nearly  square  but  rounded  at  apex,  4"  long,  pinkish, 
about  equalling  the  stamens;  anthers  oval,  %"  long; 
stem  leaves  absent,  but  there  i5  one  3-lobed  bract  at  the 
base  of  the  lowest  peduncle,  6"  long;  spurs  about  twice 
the  sepals,  with  abortive  gland  at  the  tip;  leaf-sheaths 
very  thick  and  fibrous  on  the  top  of  the  root. 

This  appears  to  be  a  well-defined   new  species,  but  in 
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view  of  the  great  variability  in  this  genus  and  in  view  of 
the  peculiar  soil  in  which  it  grows,  I  prefer  to  consider  it 
as  a  mere  variety.  Found  growing  among  the  spruces  at 
8000  feet  altitude,  on  the  most  barren  clay  soil. 

Platystetnon  Californicus  Benth.  This  is  P.  crintlus 
Greene,  but  the  characters  given  by  Greene  do  not  hold 
out.  No.  5121.  Jones,  Diamond  Valley,  Utah,  April 
zy,  1895,  3500°  alt.,  in  sand, 

Cardamine  cordifolia  Gray. 

No.  5341.  June  i,  1894,  Marysvale,  Utah,  7000°  alt., 
in  cold  spring. 

This  is  a  form  with  stems  and  often  the  leaves  short- 
shaggy,  with  white  hairs. 

Cardamine  cordifolia  var,  incana  Gray. 

No.  5341a.  June  i,  Marysvale,  Utah,  7000°  alt.,  in 
gravel,  in  cold  springs. 

Very  pubescent  above,  with  spreading  white  hairs. 

Arabis  hirsuta  var.  glabrata  T.  &  G.,  Fl.  i,  80. 

No.  5683.  July  25,  1894,  Mt.  Ellen  Park,  Henry 
Mountains,  Utah,  9000^  alt.,  in  gravel. 

No.  5743b.  August  4,  1894,  Fish  Lake,  Utah,  9000° 
all.,  in  meadows. 

No.  5601b.  July .6,  1894,  Soldier  Summit,  Utah,  7300* 
alt.,  in  gravel. 

No.  5537c.  June  29.  1894,  Thistle,  Utah,  in  gravel, 
5300°  alt. 

No.  60546.  September  17,  1894,  Nagle's  Ranch, 
Arizona,  Buckskin  Mountains,  7800''  alt.,  on  the  edge  of 
streamlets  from  springs. 

No.  573if.     Fish  Lako_,  I'tah.  9000-  ah.,  in  gravel, 

Tlii.s  sci-ms  to  l>f  a  well-tnarkcd  variety,  differing  from 
tin-  t\piial  /lirs/i/ii  of  Ivuropi-  in  tlic  leaves  being  either 
i-niin;  or  sparst-lv  lU-iilalc,  wiiili-  ilu-  luirnpean  plant  seems 
tci  Ix-  cliaracicri/^ccl  hv  vi.'rv  Ion;;  and  often  hooked  teeth. 
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making  the  leaf  appear  almost  laciniate.  I  have  seen  no 
true  forms  of  the  typical  species  in  the  United  States, 
except  a  few  found  along  the  eastern  base  of  the  Rocky 
Mountains,  in  Colorado  and  Wyoming. 

Arabis  arcuata  var.  perennans  (Pringle,  Watson,  P. 
A.  A.  22,  467). 
It  is  impossible  to  separate  this  from  typical  A .  arcuata, 
though  extremes  seem  sufficiently  distinct.  Coville's  No. 
1747  is  surely  a  reduced  form  of  this;  root  leaves  oblan- 
ceolate,  entire,  6-8"  long,  rosulate;  stem  leaves  oblong  to 
oblanceolate,  sessile,  or  nearly  so,  acutish,  reduced  above; 
racemes  3-5'  long,  rather  closely  flowered;  pods  a  little 
arcuate,  and  below  horizontal  on  recurved  pedicels, 
i-i^'  long,  i"  wide,  barely  acute;  pedicels  slender,  2" 
long;  seeds  obscurely  in  two  rows,  narrowly  winged 
above  and  not  at  all  at  very  base,  oval,  yi,"  long;  plants 
caespitose  and  many  stemmed.  Watson's  specimen  from 
the  Uintas,  at  12,000°  alt.,  is  taller  and  more  lax,  with 
longer  root  leaves,  otherwise  about  the  same.  Rose's 
specimen  from  the  Yellowstone  Park  is  the  same.  My 
No.  5330,  from  Marysvale,  Utah,  May  31,  1895,  6000° 
alt.,  in  gravel,  has  longer  pedicels  and  wingless  seeds,  but 
I  fail  to  find  any  valid  separating  character. 

Draba  nemorosa  var.  stenoloba  (Ledeb.  Fl.  Ross,  i, 

154)- 
There  is   no   character    assigned  by  Watson  for   this 

species  which  holds;   generally  the  pods  are  linear-oblong 

and  acute  at  each  end,  usually  curved  most  on  the  outer 

side,  and   about  as  long  as  the  pedicel,  glabrous,  but  all 

these  vary,  some  pods  are  half  the  pedicel  or  even  a  third 

the  pedicel,  others  are   longer;   some  are   oblong-ovate, 

and  some  are  blunt  at  apex,  all  ours  are  annuals.     Draba 

hirta,  at  least  specimens  so  named,  from  Spitzbergen,  is 

perennial  with  twisted  pods. 
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Erysimum  linifolium  (Nutt.  T.  &  G.,  Fl.  i,  91), 

Sisymbrium  Unifolium  Null.  I.  c. 

No.  5485.  June  23,  Castle  Gale,  Utah,  6000=  ah.,  la 
gravel,  along  the  river  in  open  places  in  the  juniper  beli. 

No.  5486b.     Same  locality-  as  above. 

>^o.  5309.  May  28.  Tropic,  Utah,  6000^  alt.,  in  fields. 
io  gravel. 

It  has  alwan  Mfed  10  me  that  this  species  is  wronulv 
rcierred  to  SajmiHmm  and  more  properly  belongs  to 
Eryiimmm.  b  ■  sear  to  £.  cheiranthoidti,  but  verging 
toward  E.  a^w— ■ 

ERTfiiMCii  asPEBtnf  var.  parvifloritm  (\utt.  T.  &  G„ 
FLI.9S)- 

TUi  i»  eenatmly  only  a  variety  of  E.  asftrum  as  given 
in  Boc  Ka^  br  Watson,  though  Watson's  specimen  it 
e  l>etween  this  and  the  type, 
■  asperum  var.  piinnlnm  Watson,  Bot.  King's 
Eip^  is  aulfcing  but  typical  B.  asperttm  as  it  is  found  nn 
Ae  GicaC  FWeau ;   his  specimen  is  biennial  and  not  per- 

Erjsimmm  pumilum  var.  perenne  Watson.  Coville. 
I  VaBey  Rep.  is  not  surely  perennial,  but  seems  10 
be  J«  ordinary  form  of  the  type  with  orange  flowers  near- 
est»  tbe  var.  Ark. 


Tbd-itooium  Wrightii  var.  teneli-um. 

Jf*-  5559-     Provo,    Utah,  in  Slate   Caiion,   on  roiks, 
Jnhr  2. 1895,  6000°  ah. 

JJo.  53o8ah.     Marysvale,  Utah,  in  gravel,   6000"  all.. 
Jooe  4.  1895. 

Many  stemmed  from  a  perennial  root,  stem  slendcr.in- 
»tely  branching  above.  2-3°  high,  retrorsely  hispid 
below:  stem  leaves  all  entire  or  faintly  sinuate  toothed. 
;IUd  and  delicate,  i  J^-3'  long,  lanceolate,  obtuse,  cuneate 
jinbase:   pods  2'  long,  almost  filiform,  knotty,  with  long 
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beak  1-2"  long,  with  a  pseudostipe  1-2"  long;  filiform, 
pedicels  4"  long,  reflexed,  rarely  ascending;  racemes 
6-12'  long;  root  leaves  and  rarely,  lower  stem  leaves 
lyrate. 

Streptanthus  Howellii   (Watson,  P.  A.  A.  21,  445). 

Thely-podiuni  Howellii  Watson  1.  c. 

This  seems  to  be  a  well  marked  Streptanthus  nearest 
to  S.  cordatus.  Leaves  sagittate,  broadly  linear,  acute, 
i'  long,  sessile,  oblanceolate,  sinuate  toothed,  root  leaves 
with  almost  no  petiole ;  stems  ascending  from  the  crown 
of  a  perennial  root,  i-i>^°  high;  racemes  long  and  nar- 
row, 1°  long  or  less;  flowers  purple  or  purlish;  sepals 
saccate,  triangular-oblong,  '^  long,  tips  barely  spreading; 
petals  with  narrow  blade,  twisted  and  coiled,  twice  the 
sepals,  purple,  claw  enlarged  below;  anthers  coiled, 
sagittate,  i"  long,  exserted  i>^'':  immature  pods  with 
long  beak,  i"  long,  narrow;  pods  sessile,  i'  long,  nearly 
erect;  pedicels  2-2^"  long,  greatly  enlarged  at  apex; 
plants  pubescent  below  and  glabrous  above.  Has  the 
habit  of  an  Arabis.  Harney  Valley,  Or.,  June  8,  1885, 
Howell. 

Caulanthus  crassicaulis  var.  major. 

No.  5685.  Jones,  Bromide  Pass,  Henry  Mts.,  Utah, 
in  gravel,  on  mountain  sides,  9,000^  alt. 

Short  lived  perennial,  2^-3°  high,  erect,  stems  with 
barely  a  trace  of  inflation,  simple  but  tufted,  glabrous 
throughout;  leaves  3-5'  long,  clustered  at  the  root,  vari- 
ously sinuate-lyrate-pinnatifid,  with  acutish  often  curved 
lobes  below,  terminal  lobe  half  the  whole  leaf,  lanceolate 
to  oblorig,  1-2 1^' long,  petioles  shorter  than  the  blade; 
stem  leaves  with  still  shorter  petioles,  linear  to  lanceolate, 
mostly  entire,  2-3' long,  racemes  naked,  1—1  j4^  lo"S  0^ 
less;   flowers  about  their  own  length  apart  and  less  than 
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halt  the  podsapaitin  fruit;  pedicels  ^~  thick,  i^s'loi^. 
ven'  stout,  ascending,  apex  i '  nide ;  pods  sessile,  i'  wide. 
3-4'  long,  tipped  by  the  capiute  sessile  stigma,  erect :  flow- 
ers yellow  and  tipped  inth  purple,  narrowly  urceolate:  se- 
pals 3~  long,  obloog-lanceolate.  obtuse,  scarcely  saccate, 
tips  recuHi-ed :  petals  linear,  nearly  double  the  sepals,  re- 
curred and  twisted  with  purple  center  and  white  hyafine 
margins,  blade  scarcely  dilated:  tllaments  equafing  the 
sepals,  winged,  widening  below;  anthers  yellow.  1^-2* 
long.  linear,  not  coiled,  tailing  away  from  the  tips  of  the 
nlaments.  barely  acute :  immarure  seeds  oairowly  oblong 
to  nearly  linear. 

Smelx>w5kia  0V.U.1S.     Mt.    Adams.  Washington,  dbfive 
snow  line.  August  12.  169;. 

T>'pe  in  the  National  Herbarium.  I  hare  forgotten 
the  collector.  With  the  habit  of  Jy.  caSycima  but  leans 
coarser  and  thicker,  tloccose  hoar\'  throughout  except  the 
pods:  pods  about  i  long  and  nearly  as  broad,  a  trifle 
narrowed  at  the  apiculate  apex,  erect  on  pedicels  about 
3  long:  septum  obovaie.  i  long:  dowers  «mall  i— ii^' 
long,  white,  petals  spreading:  si^'le  about  '^  the  length 
of  .S".  calyrina.  This  is  ver\-  well  marked  by  the  short 
pod. 

Phvsaria    didymolarpa  var.  Newberrit   ^Grav.  Bot. 
Ives.  €  ,. 

P.  Xrz.h€rryi\.  c. 

^'^■-  5'7^*  ^I*>'  5-  ^i'^er  Reei.  Vuh.  4500-  alt.,  in 
rec  saj^d.  :n  cry  and  ho:  p^jtres. 
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No.  5224a.  May  15,  Rockville,  Utah,  in  red  sand, 
4000°  alt. 

No.  5163d.  May  4,  Silver  Reef,  Utah,  in  gravel,  4500° 
alt. 

The  only  difference  which  I  can  see  between  this  variety 
and  the  type  is  in  the  shorter  style,  which  is  generally 
shorter  than  the  septum  of  the  mature  pod;  the  plant 
grows  in  a  different  zone,  the  type  species  being  found 
among  the  junipers  of  the  Great  Basin  region,  and  the 
variety  occurring  chiefly  in  the  regions  below  the  juniper 
belt  as  far  down  as  the  upper  Larrea  belt. 

Lepidium  scopulorum.  Z.  heterophyUum  (Watson,  Am. 
Nat.  9,  268)  Jones,  Zoe,  4,   267. 

The  latter  name  is  preoccupied.  Dr.  B.  L.  Robinson 
has  called  my  attention  to  this  and  I  have  suggested  this 
name  in  its  place. 

Lepidium  integri folium  Nutt.  L,  Utahense  Jones. 
Having  an  opportunity  tp  compare  my  material  with  au- 
thentic specimens  I  find  no  appreciable  difference. 

Lepidium  Oregatium  Howell  seems  to  be  the  same  as 
L,  dictyotum.  His  specimen  examined  is  from  Rogue 
River,  Oregon,  April. 

Viola  pinet or um  Greene  is  only  a  coarsely  toothed  form 
of  V.  aurea,  it  has  a  long  thick  root,  6'  long.  Some 
specimens  of  undoubted  V.  aurea  without  the  other  char- 
acters of   V,  pinet  or  um  have  coarsely  toothed  leaves. 

Biscutella  Californica  is  deliciously  fragrant. 

Greggia  camporum  var.  linearifolia  (Watson,  P.  A. 
A.  18,  191).      G,  linearifolia  Watson  1.  c. 

Cleome  integrifolia  var.  angusta.     No.  6057a. 

Pods  very  narrowly -linear  and  cylindrical.  This  is 
the  usual  form  indigenous  to  the  West.  Plants  intro- 
duced from  Mexico  are  like  the  typical  form. 
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Arenaria  con<>esta  var.  acl'leata  ( Watson.  Boc  Kii^ 

Arexaria  conge^ta  rar.  macr-vdenia  i  Watsoa,  P.  A.  \. 
17.  367.  ia  part  Robioson  P.  A.  A.  29.  296). 
The   character  of    the    sepab    even    in    Parish's  type 

specimen  in  the  National  Herbarium  taiU.  ior  xhe  sepals 
are  oblong-ovate,  barely  acute,  with  many  nerves,  and 
are  not  more  acute  than  Watson's  tv'pe  ot  A.  acm/nUa  in 
the  National  Herbarium.  Watson's  specimen  has  slender 
stems  and  knotty  joints,  while  the  more  southern  speci- 
mens in  my  collection  do  or  do  oot  have  the  joints  con- 
spicuous: the  sharpness  ot  the  leaves  varies  greatly. 
There  is  no  crucial  character  separating  these  three 
rec^nized  species. 
Arenaria  Nl'ttallii  var.  gracilipes. 

No.  5951.  .\ugu5t  29.  Brigham  Peak.  Utah,  near 
Mary'svale.  ti.500'  alt.,  in  gravel,  on  exposed  slopes 
above  dmber  line. 

^<'-  577<*c.  August  7.  Fish  Lake.  L'tah.  io.Soo~  ait., 
on  exposed  ridges. 

Sepals  ovate  to  lanceolate,  acute,  sometimes  sU^tly 
pungent,  with  narrow  hyaline  margin,  midvein  rather 
prominent.  1^2  long:  leaves  channeled  as  in  the  Ij^pe. 
fasciculate,  usually  arched  outward,  blunt,  or  sometimes 
abruptly  tipped  with  a  short  awn.  2—4  long:  stems  many, 
very  slender  from  the  erect  tap-root,  sometimes  18'  long 
and  liliform.  making  a  loose  mat  on  :he  ground:  flowers 
widelv  sprrraGin^  or  nrtlcxeti:  petal*  shorter  than  the 
?epa'> :   '.-■■--■■r:  ->j  :r>;i-!v  \:'-r.r.  i'.^^ :    vu'-esct-nie  variable  bu: 
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Yellowstone  Park,  Tweedy;  Mt.  Adams,  Washington, 
Howell;  Yellowstone  Park,  Rose. 

This  grows  in  volcanic  gravel  above  timber  line,  form- 
ing loose  mats  7-15'  in  diameter,  and  grows  along  with 
Stellaria  longipes  and  Phlox  Douglasit, 

The  variety  graci/is  Robinson,  occupying  the  same  zone 
as  this  variety,  has  slender-tipped,  pungent  leaves  and 
bracts,  and  subulate-lanceolate  sepals,  with  a  very  promi- 
nent midvein,  which  runs  off  into  a  sharp  and  rather 
long  awn,  the  sepals  being  2-2^  "  long.  This  is  Bolander's 
No.  4976.  Coville  and  Funston's  No.  1546  has  little 
broader  sepals  and  condensed  habit,  but  the  sepals,  leaves 
and  bracts  are  all  pungent.  Palmer's  No.  195  seems  to 
be  about  the  same.  All  these  are  high  altitude  forms, 
growing  in  a  very  cold  alpine  zone,  while  the  true  A///- 
tallii  grows  in  low,  warm  and  arid  altitudes,  in  a  wholly 
different  zone. 

Arenaria  Kingii  (Wats.  King's  Rep.  39,  t.  6). 

Stellaria  Kingii  Wats.  1.  c. 

No.  5515.  Manti,  Utah,  June  27,  6000"^  alt.,  in  gravel, 
on  dry  slopes. 

Having  at  last  collected  this  species,  it  is  manifest  that 
it  is  a  true  Arenaria  instead  of  a  Stellaria j  in  spite  of  the 
bifid  petals;  in  fact,  it  cannot  be  distinguished  from  the 
allied  species  of  Arenaria,  except  by  the  petals.  There 
is  no  Stellaria  with  which  it  has  anything  in  common.  It 
grows  on  gravely  hills. 

Acer  glabrum  var.  tripartitum  (Nutt.  T.  &  G.,  Fl.  i, 

247)- 
This  would  seem   worthy  of  recognition  as  a  variety. 

It  is  the  usual  Rocky  Mountain  form,  with  leaves  1-13^' 

long,  with  three  leaflets,  or  at  least  nearly  parted,  short 

racemes,  1—2'  long;    wing  of  fruit  6"  long,  and  peduncles 
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scarcely  ever  shorter  than  the  leaflets.  The  U'pical  form 
occurs  only  northward  from  California  to  Idaho  and  Wy- 
oming, with  large  simply  lobed  leaves,  longer  than  the 
petiole;  racemes  2-4'  long:  fruit  wings  about  l'  long. 
The  varietT,-  I  have  from  as  far  north  as  Helena,  Mont.. 
Kelsey,  where  it  is  a  curiosity-.  Also  5396,  from  Marj-a- 
vale,  Utah,  in  Bullion  Canon,  10.000^  ah.,  along  streams. 
June  5,  1895,  grows  in  clumps,  with  reddish  bark,  seldom 
over  15^^  high.  Xo.  5663g,  Mar\-ine  laccolite.  Henry 
Mountains,  Utah,  6000^  alt.,  in  gravel,  in  box  cahons. 

LisuM  KiNGii  var.  pinetorlm. 

No.  5306.  May  28,  1894,  canon  above  Tropic,  Utah, 
6500"  alt. .  in  gravelly  clay. 

No.  6oi5g.  September  6,  1894.  Panguitch  Lake. 
Utah,  8400-  alt.,  in  gravelly  soil. 

Low,  3—7'  high;  much  branched  from  the  base,  with 
verj'  many  erect,  simple  stems,  or  the  outer  ones  decum- 
bent at  base;  all  the  lower  part  of  the  stems  densely  clad 
with  imbricated,  5-ranked.  obtuse,  glaucous,  thick,  oblong 
(to  narrowly  oblong  above)  leaves,  r-2"  long,  or  rarely 
longer;  the  upper  leaves  more  distant  and  longer,  but 
always  longer  than  the  internodes.  rarely  acute,  3-4"  long; 
flowers  racemose  or  racemosely-clustered,  rarely  corj-m- 
bose :  sepals  broad,  barely  acute  or  obtuse,  rather  broadly 
scarious  and  ciliate-dentate.  i-nerved,  or  with  1—2  very 
faint  additional  ones:  petals  yellow,  obovate  and  rounded 
at  apex,  widely  spreadinij,  3  li>ng-  In  other  respects  this 
ajfrees  with  the  type  Ot  L.  Kiiii;;ii.  It  appears  to  be  re- 
markubly  di--'inct  and  L'r"w?.  in  a  uholly  ilifferent  zone,  at 

1:;  ^  :c^^  "i  •.'::•:  ,irr.-  •.-.r..^'.  v'  ;;..::::■  n>  iin.ii.-:-  vvnich  it  ijrows. 
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Ceanothus  Fendleri  var.  viridis. 

No.  603911.  September  12,  1894,  ^^^  Ranch,  Utah, 
7000°  alt.,  in  gravel. 

No.  6o42d.  September  13,  1894,  on  grade  below  Car- 
mel,  Utah,  6500°  alt.,  in  gravel. 

No.  5822h.  August  10,  1894, 1'^^sh  Lake,  Utah,  10,000^ 
alt.,  in  gravel. 

No.  5405!'.  June  6,  1894,  Marysvale,  at  Jugtown,  in 
gravel,  7000^  alt. 

No.  531 2ao.  May  29,  1894,  head  of  cafton,  above 
Tropic,  7000°  alt.,  in  clay. 

No.  5308.     May  28,  at  6500°  alt.,  same  locality. 

No.  5208b.  May  11,  1894,  Cedar  City,  Utah,  6000^ 
alt.,  in  gravel. 

Whole  plant  glabrous  throughout,  or  only  minutely  and 
sparsely  pubescent  along  the  veins  of  the  leaves. 

Ceanothus  Greggii  var.  lanuginosa. 

This  has  more  oblong  leaves  which  are  white-woolly 
below,  and  rather  gray  above.  This  is  Pringle's  No.  708, 
collected  March  30,  1886,  in  the  Santa  Eulalia  Mountains, 
Mexico.  Also  Palmer's  plant  from  Coahuila,  Mexico, 
both  specimens  in  the  National  Herbarium. 

Ptelea  trifoliata  var.  angustifolia  (Benth.  &  PI. 
Hartweg,  9). 

No.  6048.  September  15,  1894,  Nagle's  Ranch,  Buck- 
skin Mountains,  Arizona,  7600°  alt.,  in  gravel. 

After  having  examined  a  large  suite  of  specimens  from 
many  localities,  1  find  it  is  utterly  impossible  to  keep  up 
these  two  species,  as  there  is  no  assigned  character  which 
holds,  and  I  can  discover  no  other  valid  one. 

Trifolium  Haydeni  Porter  Hayden's  Rep.  187 1 .  I  think 
this  is  erroneously  referred  to  T,  Kingii  by  Coulter.  The 
proper   stems  are   only  1-2'  long;    root  leaflets  round,  to 
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broadly  obovate,  3-4"  long,  apiculate,  verj-  ner\-ose,  rather 
coarsely  denticulate-serrate;  stem  leaves  oval  to  elliptical 
and  a  trifle  longer;  peduncles  3-4'  long,  terminal  and 
single ;  whole  plant  glabrous  and  shining ;  flowers  white, 
6"  long,  2"  wide  at  apex,  radiating  in  all  directions,  in  a 
head,  rachis  not  produced ;  calyx  teeth  as  long  as,  or  one- 
third  longer,  than  the  tube,  subulate;  tube  5^"  long; 
densely  cfespitose  and  lower  stipules  imbricated ;  petioles 
1-2'  long.  Cook  Citj-,  Montana,  Kelsey.  No.  345,  Rose, 
N.  W.  Wyoming. 

Trifolium  gymnocarptim    I   cannot  separate  from    T. 
Plutnmera. 

Trifolium  Harneyensis  Howell  I  cannot  separate  from 
T.  eriocepkalum. 

Lupinus  Sileri  Watson  seems  to  me  a  good  species. 
Specimens  in  the  National  Herbarium  are  Newberrj-  in 
McComb's  Exp,,  Ward,  Utah ;  Capt.  Bishop  same.  This 
is  the  same  as  L.  capitatus  Greene,  Pitt,  i,  171,  Other 
specimens  are  Knowlton,  San  Francisco  Mountains,  Ari- 
zona; Rusby,  Cosnino,  Arizona,  which  is  in  the  same 
region . 
Lupinus  micensis. 

No,  50640,     April  14,  Mica  Spring,  Nevada,  4000°  alt,, 
in  granitic  gravel. 

No.  5i49h.      May  3,  Silver   Reef,  Utah,  3500'^  alt.,  on 
slopes  in  red  stand. 

No,  5i63g.     May  4,  Silver  Reef,  Utah.  3500°  alt.,  on 
slopes. 

No.    50451".     April    13,    Mi<.\i_   Sprinij,   Nevada,   4000" 

Ny.  5"V5l'-      April    21.    ra^ainipa.  .\ii,^'ma,  4000-    alt., 
in  ;rr..vrl. 

Nu.  5u7jb.      April  i<\.  Mi.-. I  Miru-.  Arizona.  4000'  alt.. 
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No.  5176].  May  5,  Silver  Reef,  Utah,  3500°  alt.,  in 
gravel. 

Allied  to  Z.  brevicaulis ;  annual,  2-6'  high,  branching 
from  the  base  and  lateral  stems  decumbent;  whole  plant 
even  to  the  calyx  and  pods  sparsely  long-  and  silky-villous, 
or  m  some  cases  quite  densely  so,  the  hairs  always  spread- 
ing and  soft;  petioles  usually  3  to  4  times  the  leaflets; 
leaflets  spatulate,  8"  long  or  less,  and  about  2}i"  wide, 
rounded,  often  apiculate,  about  8,  not  reduced  above; 
whole  plant  very  leafy;  flowers  3^"  long,  in  short,  spike- 
like racemes,  reddish-purple,  subtended  by  short,  trian- 
gular bracts;  calyx  lobes  lanceolate,  13^-2"  long  and  the 
calyx  cleft  nearly  to  the  base,  banner  oval  and  shorter 
than  the  keel;  keel  1%"  wide;  pods  narrowly-oblong, 
about  8"  long,  2^"  wide,  deeply  cross-wrinkled  between 
the  seeds;  seeds  3-4,  nearly  square,  about  i}4"  wide. 
This  differs  from  L.  brevicaulis  in  the  narrow  pods,  much 
larger  flowers,  in  racemes  instead  of  heads,  and  the 
caulescent  stems.  It  seems  to  be  intermediate  between 
L.  brevicaulis  and  L.  Arizonicus,  Having  gathered  it  in 
very  many  localities  and  finding  that  its  characters  remain 
constant  I  do  not  hesitate  to  separate  it  as  a  good  species. 

This  grows  in  the  Larrea  belt  in  red  sand  and  on  grav- 
elly slopes. 

Petalosternon  jlavescens  Watson    seems  to  be  a  white 
flowered  form  of  P,  S  earl  sice,     I  can  see  no  other  valid 
difference. 
Psoralea  castor ea  Watson. 

No.  5024J.  April  5,  1894,  Beaverdam,  Arizona,  1800° 
alt.,  in  drifting  sand. 

This  plant  is  found  only  within  the  Larrea  belt  on  drift- 
ing sand  dunes,  growing  singly,  from  a  deep  seated,  erect, 
nearly  spherical  root  which  is  fleshy  and  with  only  scat- 
tered woody  fibers  within ;  the  root  is  2'  or  more  in  diam- 
eter. 
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Psoralea  mepkUica  Wats. 

No.  5082a.  April  20,  1894,  Fagumpa,  Arizona,  4000° 
alt.,  in  gravelly  clay. 

No.  5098b.  April  23,  1894,  top  of  grade  above  Pa- 
gumpa,  Arizona,  5,000°  alt,,  in  gravelly  clay. 

No.  5095.  April  21,  1894,  Pagiimpa,  Arizona,  4000° 
alt.,  in  gravelly  clay. 

This  is  the  plant  referred  to  by  me  in  my  Contributions 
in  Zoe  as  P.  caslorea.  An  examination  of  duplicate  type 
specimens  of  the  latter  species  shows  that  Watson  was 
mistaken  in  both  his  description  of  the  latter  species  and 
in  the  locality  at  which  it  was  collected.  Watson  mistook 
the  bracts  for  the  calyx  lobes,  and  gave  as  the  locality 
where  the  plants  were  collected  "  Beaver  City,  Utah," 
adding  (doubtless  on  the  authority  of  Dr.  Palmer)  the 
statement  that  both  species  grew  together.  This  is  er- 
roneous. Dr.  Palmer  never  collected  any  plants  at  Beaver 
City,  Utah,  during  the  year  in  which  he  collected  these 
species,  but  he  did  collect  in  that  year  in  the  Beaverdam 
Mountains  on  the*  northeastern  corner  of  Arizona  at  a 
place  called  Beaverdam.  On  the  drifting  sand  dunes  at 
Beaverdam  Dr.  Palmer  collected  P.  caslorea  probably  at 
the  end  of  his  day's  journey,  that  being  the  first  place  in 
which  water  can  be  secured  west  of  the  Beaverdam 
Mountains,  and  therefore  must  have  been  his  camping 
place  for  the  night.  During  the  earlier  part  of  the  same 
day  along  the  road  he  must  have  collected  P.  niepkilica 
among  the  junipers  high  up  on  the  mountains  in  a  wholly 
different  zone  from  that  of  thf  Larrcn  belt  in  which  the 
fiiniuT  was  colk'cted.  Tin-  .lift  ere  nee  in  elevation  at 
wliich  thu  two  spiTii's  i;ro\v  is  over  ,?(ioo  ft.  /'.  mcpliitiai 
m'vcr  j;ri]\vs  in  loose  sand  but  always  on  rocky  or  gravelly 
place's  and  is  .-.■markahl,:  f.ir  its  lonu.  tulHTous-thickened. 
braiiilu'd.    woods,   and    iiitt-rlarcd    routs,    forming    broad 
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HOSACKIA    RIGIDA  Var.  NUMMULARIA. 

No.  5224k.  May  15,  1894,  Rockville,  Utah,  4000° 
alt.,  in  red  sand. 

No.  Si25d.  April  28,  1894,  Diamond  valley,  Utah, 
4000^  alt.,  in  red  sand. 

No.  5098d.  April  23,  1894,  ^^  miles  south  of  Black 
Rock  Spring,  Arizona,  4500"  alt.,  in  gravel,  among  juni- 
pers. 

No.  5128.  April  30,  1894,  Santa  Clara  valley,  Utah, 
3000^  alt.,  in  gravel,  along  the  river  bed. 

Herbaceous  throughout,  prostrate,  lower  leaflets  round, 
all  the  leaves  except  the  very  uppermost  short-petioled, 
whole  plant  ashy,  root  woody,  stems  1-2*^^  long,  form- 
ing loose  mats  and  decumbent  or  procumbent. 

This  abounds  in  sandy  or  gravelly  places,  mostly  along 
the  streams.  To  this  I  also  refer  Wright's  No.  1357, 
Palmer's  specimen  from  Fort  Huachuca,  Arizona,  both 
being  pubescent;  also  a  specimen  of  the  Mexican  Bound- 
ary Survey,  a  specimen  from  Parish  collected  at  Lowell, 
Arizona,  Rusby's  specimen  from  the  San  Francisco  Moun- 
tains, Arizona,  collected  in  April,  and  a  specimen  from 
western  Texas  by  Neally,  all  in  the  National  Herbarium. 

Phaca  L.  Among  the  genera  recently  revived  for 
American  plants  there  is  none  which  deserves  so  little  atten- 
tion as  this;  but  this  genus  is  revived,  apparently,  in  order 
to  avoid  the  odium  attaching  to  relegating  so  large  and 
common  a  genus  as  Astragalus  to  synonymy  because  of 
priority  by  position.  It  is  curious  to  see  the  twins  Phaca 
bisulcata  and  Astragalus  scobijiatulus  in  separate  genera; 
also  Astragalus  Shortianus  and  Phaca  pectinata,  while 
Astragalus  raccmosus^  oroboides  2inA  gracilis,  with  strictly 
one  cell,  are  relegated  to  Astragalus,  and  A.  aborigi- 
7ium,  alpi?ius,  Robbinsii,  with  rudiments  of  a  septum,  are 
also  retained.     It  would  be  interesting  to  see  what  kind 
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of  a  generic  character  the  authors  of  the  "  Check  List  " 
would  make  for  Pkaca. 

Astragalus  angustus. 

Astragalus  pictus  Gray,  var.  atigus/us  Jones,  Zoe,  4, 
37- 

Mr.  Sheldon,  in  making  a  new  name  for  the  type  species. 
refers  my  var.  augiislHs  to  it  under  the  name  of  var. 
yonesii  without  previously  consulting  me  as  to  the  de- 
sirability my  accepting  the  high  honor  of  having  a 
variety  dedicated  to  me  which  in  the  very  nature  of  the 
case  could  never  be  more  than  a  synonym.  Mr.  Sheldon 
makes  the  name  to  supplant  nH_tr'«''«,  because,  as  he  as- 
sumes, it  was  used  previously  by  Boissier,  but  Boissier 
never  made  the  name  Astragalus  angustus,  as  far  as  I 
know.  In  his  second  attempt  at  correcting  names,  Mr. 
Sheldon,  departing  from  his  uniform  rule  of  giving  speci- 
fic names  to  varieties  and  mere  forms,  reduces  (without 
having  seen  my  tj'pe)  my  var.  to  a  synonym  of  the  var. 
fo/io/osus  Gray,  raising  that  form  to  a  species,  stating  that 
its  synonyms  are  'M .  pictus  var,  angustatus  Jones,  not  A. 
angustatus  Boissier,  A.  ceramicus  var.  yonesii  Sheldon,'" 
Now,  I  never  published  any  Astragalus  angustatus,  and  it 
appears  that  Boissier  never  published  an  Astragalus  an- 
gustus. Hence  the  resulting  batch  of  sj'nonyms  is  wholly 
useless.  Curiously  enough,  Astragalus  pictus  v At.  an- 
gustus differs  from  the  type  and  from  the  vars.  foliolosus 
and  filifolius  more  than  they  do  from  each  other,  and 
under  the  methods  so  common  in  closet  botanizing  would 
be  failed  a  good  .species. 

The  waiiif  iiielhini  nf  uiiikin;;  useless  synonyms  wits 
.■ni]->to\ed  in  icnaiiiiii;;  .  (..7/f/-v//«,.-  ftrlgosiis  Coulter  & 
Fislu-i-  r-l.  ,-/■/>'■„/'///„■//..  Sheldun).  Ml.  Sheldun  being 
\\\uA\\   uniLw^Lie    iIkiI   that   n^ime    i>  a  svn<>n\  m    lor  Ailni- 
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The  synonym  of  this  species  and  its  varieties,  on  the 
basis  recommended  by  the  recent  circular  of  represent- 
ative American  botanists  is  as  follows : 

Astral AGus  angustus. 

Astragalus  picius  var.  angustus  Jones,  Zoe,  4,  37, 1893. 

Astragalus  ceramicus  var.  yonesii  Sheldon,  Bull.  Minn. 
Geol.  and  Nat.  Hist.  Surv.,  9,  19,  1894. 

A.  ptctus  var.  foliolosus  Sheldon,  1.  c.  9,  138,  1894. 

Not  A.  ptctus  Y2ir.  foliolosus  Gray. 

Astragalus  angustus  var.  pictus  (Gray,  PI.  Fend. 

37)- 

Phaca picta  Gray,  PI.  Fend.  37,  1849. 

Astragalus  pictus  Gray,  P.  A.  A.  6,  214,  1866. 

Tragacantha  picta  O.  K.  Rev.  Gen.  PL  2,  947,  1891. 

Not  Astragalus  pictus  Steud.  Nom.  Ed.  2   i,  163,  1840. 

Astragalus  ceramicus  Sheldon,  1.  c.  9,  19,  1894. 

Astragalus  pictus  \^.r.  foliolosus  Gray,  P.  A.  A.  6,  215, 
1866. 

An  examination  of  the  type  of  this  variety  in  the  Na- 
tional Herbarium  shows  that  it  differs  from  the  typical 
species  in  no  respect  worthy  of  varietal  rank. 

Astragalus  foliolosus  Sheldon,  1.  c.  9,  138,  1894. 

Not  Astragalus  foliolosus  Bunge,  Gen.  Astrag.  Geront. 
2,  125,  1886;    a  recognized  species. 

Astragalus  angustus  var.  longifolius  (Pursh,  Fl. 
A.  Sept.  2,  741,  1814. 

Psoralea  longifolia  Pursh,  1.  c. 

Orohus  longifolius  Nutt.  T.  &  G.  Fl.  i,  346,  1838. 

Not  Astragalus  longifolius  Lam.  Ency.  Meth.  i,  322, 

1783- 

Astragalus  filifolius  Gray,  Pac.  R.  R.  Rep.  12,  42, 
i860. 

Astragalus  pictus  var.  filifoliits  Gray,  P.  A.  A.  6,  214, 
1866. 
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Not  Astragalus Jtli/oliiis  CI08,  C.  Gay,  Fl.  Chil.  2,  iii, 
1846. 

Astragalus  ceramicus  var.  imferfectus  Sheldon,  1.  c.  9, 
19,  1894,     All  the  above  belong  to  A.  ttagttstus. 

Astragalus  suhcinereus  Gray.  An  examination  of  a 
duplicate  type  specimen  of  Astragalus  Wooloin  Sheldon 
shows  that  it  is  the  same,  the  pods  varying  from  deeply 
mottled  to  un colored. 

Astragalus  acerhus  Sheldon  seems  to  be  identical  with 
A .  Dodgianus  Jones,  and  the  latter  is  not  surely  separable 
from  A.  Wingatensh  Watson. 

Astragalus  recurvus  Greene  proves  to  be  the  same  as 
A.lanceareus  Gray,andnot./4.fP^^'t://r»5,as  I  had  supposed, 
the  original  type  specimen  being  very  poor  and  in  fruit 
only.  My  specimen  "  with  crimped  edges  to  the  pod  " 
barely  in  fruit  is  this  species. 

Astragalus  Pattersoui  Gray.  An  examination  of  the 
type  of  Astragalus  diphysus  var.  albifiorus  Gray,  Bot. 
Ives, shows  that  it  is  identical  with  A.  Pattersoni.  Now, 
here  is  a  chance  to  immortalize  oneself  by  making  a 
brand  new  name  for  this  nauseous  and  poisonous  weed, 
on  the  once-a-synonym-always-a-synonym  system. 

Astragalus  Pattersoni  var.  procerus  (Gray,  P.  A. 
A.  13,  3^9.  1878)- 

Astragalus  procerus  Gray,  1.  c. 

Astragalus priFlongus  Sheldon,  1.  c.  9,  19,  1894. 

Since  this  is  only  a  large  flowered  form  with  unusually 
broad  pods,  but  which  vary  into  the  typical  species,  and 
since  there  is  no  rfiison  lor  not  using  Gray's  original 
name,  whicli  as  ;i  varit'ly  is  iiniisi'il.  I  piace  it  as  above. 

Aflr(ig,i!iif  rr,i,.<.^„t„,  Sheia.in.  This  species  I  think 
should  sl;iud.  as  it  is  not  xUv  .  I  V/-,/-.///,>  triflorus  Gray. 
I'l.  Wrifrhl  2.  .[5.  1^5^^.  th<Mi;.'li  it  niiiy  W  prcived  to  vary 
iiilo  it.  aiul  Lhurulonj  tiKi\  have  tn  hv  reduced  to  a  varietv 
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of  it.  It  is  the  Astragalus  trtflorus  of  Watson  in  King's 
Rep.,  at  least  in  part,  of  Coulter's  Manual,  and  of  most 
western  collectors,  and  it  may  prove  to  be  only  an  extreme 
form  of  A,  Wetherilli  Jones,  in  which  case  the  latter 
name  will  prevail,  but  at  present  it  seems  sufficiently  dis- 
tinct. It  seems  to  be  confined  to  the  mountainous  regions 
of  Colorado  and  adjacent  States  and  Territories.  It 
blooms  throughout  the  season,  often  in  bloom  quite  late. 

Astragalus  trtflorus  Gray,  1.  c.  This  seems  to  be  close 
to  A.  Candolleanus  (H.  B.  K.)  Sheldon,  and  being  the 
first  name  in  the  genus,  should  stand.  It  is  not  at  all 
certain  that  it  is  distinct  from  Phaca  triflora  DC.  Ast. 
62,  t.  I,  1802.  It  seems  to  be  a  very  variable  species. 
The  typical  form  is  annual,  with  the  habit  of  A.  Geyeri 
Gray,  and  seems  to  be  an  early  bloomer.  Specimens  be- 
longing here  are  C.  Wright,  New  Mexico,  the  smallest 
specimen  on  the  sheet  from  the  Mexican  Boundary  Sur- 
vey; one  sheet  of  Dr.  Mearns,  Carrigallilo  Mountains, 
New  Mexico,  April  18,  1892.  A  taller  form  (which  may 
be  A.  cerussatus  Sheldon)  from  El  Paso,  Texas,  G.  R. 
Vasey,  is  apparently  perennial,  and  has  purple  flowers. 

The  various  forms  of  this  species  which  may  deserve 
varietal  rank  are  A.  trifi.orus  var.  Candolleanus  (H. 
B.  K.  Nov.  Gen.  et  Sp.  6;  495.  1823),  with  oblique  pods 
and  many  leaflets  (usually  8  to  15  pairs). 

A.  TRiFLORUS  var.  iNSULARis( Kellogg,  Bull.  Cal.  Acad. 
Sci.  I;  6.  1884),  with  few  leaflets  and  scarcely  oblique 
small  pods.  It  is  quite  possible  that  this  will  still  hold  as 
a  good  species. 

Astragalus  Pondii  Greene  is  close  to  the  two  above 
varieties  and  may  deserve  specific  rank.  It  was  poorly 
described,  but  authentic  specimens  show  differences.  It 
is  the  second  specimen  on  the  sheet  in  Cal.  Acad.  Sci. 
along  with  A .  insular is^  described  by  me  in  Contributions 
4,  p.  28,  last  form  described. 
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Astragalus  trifiorus  Sheldon  (not  DC).  Death  V.iUev 
Rep.,  is  A.  Tejottensts  or  near  it. 

Astragalus  holosericeus.  Between  King  City  and 
Jolon,  Monterey  County,  California.  Miss  Eastwood, 
June  7,  1893. 

This  is  probably  a  variety  of  A.  cerussaius  or  A.  tri- 
Jlarus,  but  until  the  limits  of  those  species  are  clearlv 
made  out  this  must  stand,  for  there  are  no  transitions 
yet  known.  Perennial  seemingly,  short-shaggy  through- 
out but  the  stems  and  mature  pods  less  so,  hairs  while, 
fixed  by  the  base ,  spreading,  tangled ;  stems  a  little  flexuous, 
1—2°  high,  with  nodes  1—2'  apart,  barely  striate,  ascend- 
ing, unbranched;  lower  leaves  small,  2—3'  long,  with  5-7 
pairs  of  elliptical  and  acute  leaflets  3"  long,  and  petioles 
equaling  the  rachis:  stipules  subulate  with  short  filiform 
tip,  3"  long,  reflexed,  thick,  adnate,  not  connate;  upper 
leaves  4-6'  long,  with  short  petiole  1'  long  or  less,  leaflet! 
about  10  pairs,  linear-lanceolate,  very  at^ute,  6-8"  lonj;; 
flowers  nearly  white,  3"  long,  on  stout  pedicels  i;-i"long 
which  are  twice  the  ovate  and  minute  bract,  in  a  short  close 
raceme  i—i'  long;  peduncles  and  rachis  about  4-6'  long, 
rather  stout;  calyx  tube  campanulate,  ij^"  long  and  nearly 
as  wide,  with  subulate  to  triangular  teeth  nearly  as  long 
and  curved;  banner  short  and  rounded,  blade  2"ion({, 
arched  in  short  curve  to  90"  just  beyond  calyx  lube,  erect 
part  less  than  1"  high,  sides  reflexed  a  little;  wings  nar- 
rowly oblong,  arched  to  45°  or  less,  a  trifle  longer  thaa 
keel  and  but  little  shorter  than  the  banner,  narrower  thao 
the  keel;  keel  a  little  arched  below,  rather  abruptly  bent 
at  apex  to  90^  and  vertical  pordon  with  straight  edge,  the 
very  tip  a  little  recurved  so  as  to  make  a  short  boss,  erect 
part  as  long  as  base  and  \%"  high,  a  trifle  longer  than  the 
calyx  teeth;  pods  oval  i'  long,  9"  wide,  ventral  sutureless 
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arched  than  the  dorsal  and  a  trifle  sulcate  at  times,  other- 
wise cross-section  round,  chartaceous,  much  inflated, 
jointed  at  base  but  sessile  or  with  stipe  shorter  than 
broad,  i-celled,  reflexed  or  spreading;  flowers  ascending. 

Astragalus  debilis  (Nutt.)  Gray.  Mr.  Sheldon  seems 
to  have  renamed  this  species  under  the  name  of  A. 
Bodini^  without  noticing  their  similarity.  Having  seen  a 
duplicate  type  specimen  I  discover  that  Mr.  Sheldon's 
description  is  very  inaccurate.  He  says  pod  **flat"; 
**  species  nearest  to  Astragalus  te7icllus  Pursh,  but  the 
habit  is  more  nearly  that  of  Astragalus  jlexuosus  Doug- 
las." In  fact  the  specimens  on  which  Mr.  Sheldon  bases 
his  species  are  so  near  to  A.  leptaleus  that  it  is  very  dif- 
ficult to  separate  them.  The  species  has  no  relation  to 
the  Homalobi.  The  pods  are  triangular  or  nearly  round 
in  cross-section.  Below  I  append  a  description  from  my 
field  notes  of  the  same  species.  Ward  alsocollected.it 
long  ago  in  the  same  locality  as  mine  and  distributed  it  as 
A,  orohoides. 

Astragalus  debilis  (Nutt.)  Gray. 

No.  5649.  Loa,  Utah,  7000"^  alt.,  in  clayey  meadows, 
July  18,  1894. 

No.  5709b.     August  I,  1894,  same  locality. 

Prostrate,  in  open  mats,  often  3^  in  diameter,  from  an 
erect  and  woody  root;  stems  very  slender;  stipules  large, 
foliaceous,  triangular,  mostly  reflexed,  4"  long,  2"  wide; 
leaflets  oval  to  lanceolate,  acute;  peduncles  slender,  2—4' 
long,  surpassing  the  leaves,  capitately  flowered  and  spicate 
in  fruit,  but  spike  short;  pedicel  short,  stout  and  black,  ^" 
long;  bracts  green, lanceolate,  li"  long;  flowers 3-4"  long, 
light  purple,  numerous,  spreading,  the  pedicel  inclined  to 
be  twisted  in  fruit;  calyx  tube  li  "  long,  almost  cylindrical, 
but  a  little  compressed  below  and  obcompressed  above  on 
the  deeper  cleft  upper  side,  hyaline,  nigrescent  with  short, 
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black  and  appressed  hairs,  lower  side  straight,  upper  side 
a  trifle  convex,  neither  oblique  nor  obliquely  attached; 
calyx  teeth  equal,  about  i"  long,  subulate ;  sinuses  except 
the  rounded  upper  one  acute ;  banner  oval  to  oblong-ovaJ, 
ascending  abruptly  at  calyx  tips  to  45^,  sides  reflexed  at 
point  opposite  the  keel,  %"  wide,  not  at  all  at  apex,  which 
is  emarginate  and  rounded,  erect  part  of  banner  z"  long, 
sulcus  reduced  to  a  groove  above  but  semicircular  below 
keel  tip  and  J^  "  wide,  white  spot  comes  to  within  }^"  of 
the  sides  and  ^"  of  the  tip,  obovate  to  fan-shaped,  aod 
lacerate  above  by  the  intruding  purple  veins,  which  are 
very  fine,  and  unite  below  in  twos,  bat  do  not  form  a 
ring,  white  spot  i"  wide  and  1J3"  long,  all  of  the  banner 
is  veined  with  dark  purple;  blade  of  the  wings  iJ"  long, 
sometimes  i "  wide,  obliquely  oblong,  with  narrowed  tip, 
but  obtuse,  left  hand  one  spreading  and  concave  to  the 
keel,  and  turned  nearly  horizontal,  with  the  concave  side 
down,  right  hand  one  incurved  over  the  keel  tip  aod  }4" 
longer,  light  purple  and  with  purple  veins  near  the  lower 
side,  keel  much  inflated  near  the  calyx  tips,  but  flat  be- 
yond and  J4"  longer,  incur\'ed  to  lOO",  verj-  obtuse,  dark 
purple;  pods  triquetrous,  i"  thick,  oblong,  4"  long,  acute 
at  each  end,  on  a  stipe  %"  long,  which  is  as  thick  as 
long  or  nearly  so.  spreading,  minutely  pubescent,  double 
the  calyx  tube,  which  it  splits  as  it  matures. 

Astragalus  Tohtcaniis  Robinson  &  Seaton.  Pringle, 
No.  4238,  on  dry  ridges  under  pines,  Nevada  de  Toluca, 
Mexico.  12,000'  alt.,  September  6,  1892.  With  the  in- 
florescence of  -J.  aiffestii  and  llie  pods  of  ,1.  ahoriginiim 
nearlv.  I'erennial.  with  m;inv  delitaii'.  (U'cumbent  stems 
iriini  :iii  urcct  nmt,  6'  long  or  k's.'^:  Kmvcs  2-3  long,  deli- 
CiiU-,  Uiin,  with  v<t\-  :-!icin  pi^linlf:  liMtii-ls  10-12  pairs, 
2-:^'  loni,',  i^i  '..  wiclf,  i-llijUiial.  obiiisc.  i,'l:ilirous  above. 
pulHTulL-ni   bulnw;     root    k■avl.■^    .-^mallLT :     lower    stipules 
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small,  upper  enlarging,  all  connate  opposite  the  petioles, 
lanceolate,  acute,  uppermost  3"  long,  somewhat  hyaline; 
nodes  i'  apart;  peduncles  at  least  equaling  the  leaves, 
fully  as  thick  as  the  stems,  erect  or  ascending,  sulcate; 
flowers  capitate,  about  20,  6"  long,  spreading,  purple,  on 
pedicels,  i"  long;  bracts  large,  oval  to  obovate,  green, 
nigrescent,  2"  long;  calyx  tube  campanulate,  i^^"  long, 
i"  wide,  green,  with  broad  triangular  green  lobes  nearly 
as  long;  banner  obovate  to  oblong,  blade  3"  long,  ascend- 
ing 45°  in  a  gentle  curve  from  calyx  tips,  sides  reflexed 
y^"  wide;  wings  i'  wide,  narrowly  oblong,  ascending, 
concealing  keel,  ^"  shorter  than  banner,  fully  i'  longer 
than  keel;  keel  a  little  downwardly  arched,  bent  at  tip 
abruptly  to  90°  and  vertical  edge  straight,  i}4"  high, 
acutish,  purple  tipped,  veined;  pod  membranous,  i-celled, 
6"  long,  2"  wide,  elliptical,  apiculate,  round  in  cross-sec- 
tion apparently,  not  sulcate,  stipitate  on  stipe  as  long  as 
calyx  tube,  pendent,  smooth,  seed  bearing  throughout. 
Manifestly  closely  allied  to  A.  aboriginiim.  Described 
from  duplicate  type  in  National  Herbarium. 

Astragalus  serpens. 

No.  S639i.  July  17,  1894,  Loa  Pass,  Utah,  7500°  alt., 
in  gravel,  among  sagebrush. 

Perennial,  from  a  thick,  erect,  woody,  much-branched 
root,  whose  stems  for  several  inches  in  length  endure  over 
winter  and  are  covered  with  dead  leaf-petioles  and  even 
leaves  and  peduncles;  stems  prostrate  at  base,  ascending 
at  tip,  2—10'  long,  in  rather  dense  tufts,  much  branched 
below,  leaves  reduced  abov'e  and  also  below,  all  petioled, 
petioles  nearly  equaling  the  rachis,  the  whole  being  sel- 
dom over  I ^ 'long;  leaflets  about  6  pairs,  elliptical  and 
folded,  2-3"  long;  whole  plant  finely  pubescent  with  ap- 
pressed  hairs  fixed  at  the  base;  nodes  very  short,  6"  long 
or  less;  peduncles  li'  long  or  Jess;  flowers  2-5  on  stout 
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pedicels;  pedicels  i"  long,  much  longer  than  the  ovate 
bract,  reflexed  or  spreading,  3"  long;  calyx  tube  broadly 
campanulate,  1"  long,  with  triangular  teeth  half  as  long; 
banner  nearly  round,  blade  i}4''  long  and  wide,  with 
sides  a  little  reflexed.  Just  equaling  the  wings  and  keel, 
arched  abruptly  to  1 10"  at  calyx  tips,  white  spot  large  aod 
purple-veined,  flowers  greenish-purple:  wings  obovate- 
oval,  very  oblique,  ij4"  wide,  nearly  2"  long,  just  the 
shape  of  the  keel;  keel  blunt,  a  trifle  arched  below  and 
tip  incurved  90°,  with  a  minute  boss  at  tip,  keel  about 
i^"  high;  pods  i-celled,  oval-ovate  to  half-oval,  i3^"-3" 
long,  cross-section  triangular  to  roundish,  pod  barely  sul- 
cate  ventrally,  thin-papery,  acutish,  rounded  at  base  and 
very  shortly  stipitate  (stipe  half  the  calyx  tube),  purple- 
spotted;  seeds  oblong,  on  stalk  }4"  long;  ventral  suture 
seed-bearing  only  in  the  middle.  The  stipules  are  tri- 
angular, small  and  seemingly  free. 

Astragalus  Sileranus  var.  cariacus. 

No.  6036.  September  12,  1894,  Elk  Ranch,  Utah, 
7000"  alt.,  in  gravel. 

No.  6o33f.  September  11,  1894,  4  miles  below  Ranch 
Utah,  7400''  alt.,  in  gravel. 

This  plant  differs  from  the  type  in  having  pods  which 
are  ij^'  long  or  less,  variously  acuminate-pointed  and 
often  much  contracted  at  the  base;  the  leaflets  are  ellip- 
tical-oblong, 4"  long  or  very  much  less  on  the  same  plant, 
with  a  petiole  often  i>^"  long;  the  stipules  are  rather 
rigid,  green,  reflexed,  triangular  or  with  a  triangular  base 
and  the  upper  ones  with  a  long  subulate  ape.v:  the  plants 
;n-f  often  ,?     long  ami  eitlu'c  Hal   n»   the   i^round  or  (as   in 
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Astragalus  megacarpus  var.  caulescens. 

No.  S639f.  July  17,  1894,  Loa  Pass,  Utah,  8000°  alt., 
in  gravel  under  sagebrush. 

This  has  large  leaves,  6'  long,  stems  a  foot  high,  with 
large,  green  triangular  stipules  2-3"  long  and  stipe  as 
long  as  the  calyx. 

The  variety  Parryi  Gray  has  elliptical  leaflets  and  pods 
i^'  long  on  a  stipe  ^"  long.  What  appears  to  be  nearly 
the  same,  from  Peach  Springs,  Arizona,  by  Lemmon,  has 
a  stipe  as  long  as  the  calyx,  and  teeth,  and  stems  from  4— 
&  long;  the  pod  is  as  described  above,  but  elliptical-oval. 
It  is  quite  probable  that  both  varieties  will  prove  to  be 
only  forms  not  deserving  varietal  rank. 

Astragalus  striatiflorus. 

No.  6o8ok.  September  25,  1894,  above  Springdale, 
Utah,  4000°  alt.,  in  red  sand. 

Perennial  from  an  erect  root;  stems  prostrate,  2-6' 
long,  herbaceous;  nodes  6''  long  or  less;  stipules  hya- 
line, light  chestnut  colored,  connate  and  cup -like,  2'' 
high,  a  little  pointed;  whole  plant  densely  appressed- 
hairy  with  rather  long  slender  hairs  fixed  by  the  base, 
and  stems  short-shaggy  with  white  hairs;  leaves  on  slen- 
der petioles  which  are  a  trifle  longer  than  the  rachis, 
leaves  2'  long;  leaflets  contiguous,  4-6  pairs,  orbicular, 
folded,  2"  long;  peduncles  slender,  bearing  few  subcap- 
itate  flowers  at  the  apex,  2}^ -5'  long;  pedicels  ^"  long, 
shorter  than  the  ovate  bracts;  calyx  tube  campanulate, 
1—1  j4''  long,  i"  wide;  triangular  teeth  a  little  shorter; 
flowers  about  4''  long,  banner  greenish  white,  purple  be- 
low and  purple  veined,  oval,  the  blade  2"  long,  its  sides 
reflexed  a  little,  arched  abruptly  at  tip  of  calyx  tube  to 
90^;  wings  oblong,  equaling  the  keel,  J^"  wide,  arched; 
keel  ^"  wide  at  base  and  with  the  apex  produced  grad- 
ually into  a  long,  narrow,  nearly  erect   sharp  tip;    ovary 
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linear;  iruit  not  seen,  but  certainly  belonging  to  the  /«- 
Jlati&nA  probably  near  to  A.  serpens.  Ordinarily  I  should 
not  think  of  describing  an  Aslrajyalus  without  the  pods, 
but  this  is  80  distinct  in  its  characters  that  I  venture  to 
publish  it. 

This  grows  in  sandy  soil  on  gravelly  slopes. 

Astragalus  Tejonensis.     Allied  to  A.  oocarfus. 

Pringle,  Mojave  desert,  May  13,  1882,  on  hills  border- 
ing the  desert.  Tehachapi,  Cal.,  June,  1884,  hills  near 
Tejon  Pass,  Cal.,  May  13,  1882.  This  seems  like  a 
hybrid  between  Parhhii  and  allockrous,  but  cannot  be,  as 
allochrous  does  not  grow  there ;  the  only  possible  pareots 
are  ParishU  and  DougJasii.  Green  throughout,  but  on 
close  inspection  there  is  the  same  ashy  pubescence  as  of 
the  allied  species,  which  is  composed  of  tlattish,  narrow, 
short  hairs,  Hxed  by  the  base  and  closely  appressed; 
leaflets  and  leaves  as  in  ^ .  ParishU,  but  leaves  3-5'  long 
and  ascending,  and  leaflets  10  pairs,  i'  long  or  less,  ellip- 
tical to  oblong  lanceolate,  rounded  at  apex,  2—2%"  wide; 
proper  petiole  present  in  all;  peduncles  and  rachis  S-S* 
long,  finely  sulcate  as  well  as  the  stems;  flowers  race- 
mose, usually  ascending,  often  distant,  inflorescence  2—3' 
long  in  flower  and  4-6'  long  in  fruit;  pods  ascending 
usually,  half  ovate-oval,  ventral  suture  straight,  1—1%' 
long,  %  to  i'  wide,  nearly  round,  sessile,  variously  reticu- 
lated, nearly  glabrous  when  ripe;  flowers  like  A.  ParishU 
but  banner  not  elongated:  keel  tip  but  little  incur\-ed 
.ind  broader;  calyx  lobes  subulate  and  half  the  tube; 
decumbent,  manv -stemmed.  .1.  Pa rii/i  11  seems  to  have 
lcirii,a'r  nddt's,  narrower  It-atU'ts.  :in(l  is  more  open  and 
LTCcl,  Tlii^  is  in,«i;iiulv  ruco^^'iiued  from  allied  species 
In-  its  small  yellow  llawers.  lon;r  calyx  lobes,  broiid  leal- 
U-is  ami  L^reon  appearance.  Specimens  tram  Palmer 
hiini    lul^'ewood,   Cal.,  July,    iSi)2.   have   pods    i'   long. 
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emarginate  leaflets,  but   otherwise  the  same.     Type  in 
National  Herbarium. 

To  this  species  I  refer  with  much  doubt  Palmer's  spec- 
imen from  Lagoon  Head,  Lower  California,  March  6-15, 
1889.  Stems  erect;  petioles  absent;  leaves  and  the  stiff 
long  peduncles  ascending;  whole  plant  nearly  glabrous; 
stipules  minute,  adnate,  not  connate;  spikes  2-4'  long; 
peduncles  floriferous  on  the  upper  third;  flowers  loosely 
spicate- racemose,  almost  sessile,  the  pedicels  being  half 
the  short  ovate  bracts;  calyx  broadly  campanulate,  tube 
i"  long  and  wide,  triangular  teeth  half  as  long;  flowers 
4"  long,  purple;  keel  large,  blade  3"  long,  erect  portion 
as  long  as  the  horizontal  part  and  bent  to  it  at  an  angle  of 
90^ ;  banner  ascending  sharply  to  45^  and  remote  from 
calyx  lobes,  sides  reflexed;  wings  3''  long,  lanceolate, 
arched  30°,  a  trifle  longer  than  the  keel  which  is  fully  i" 
shorter  than  the  banner;  pods  obliquely  ovate -oblong, 
9"  long,  6"  wide,  sessile,  rounded  at  base,  papery,  sulcate 
ventrally,  shortly  acute,  circular  in  cross- section,  nearly 
smooth,  ascending.  Should  this  prove  to  be  a  new  spe- 
cies, as  it  is  most  likely  to  be,  it  may  be  called  Astragalus 
-piscinus. 

Astragalus  Douglasii  var.  glaberrimus.  Los  Hu- 
evelos.  Lower  California,  1889,  Brandegee;  also  at  San 
Fernando.  Plants  i-i^^"^  high,  rather  bushy,  branched 
at  base,  perennial,  whole  plant  glabrous;  leaflets  about  7 
pairs,  linear-lanceolate  and  very  sharp,  6-8"  long  and  i" 
wide,  distant,  all  but  the  very  uppermost  petioled;  ra- 
cemes very  lax,  4—5'  long  including  the  rachis,  floriferous 
on  the  upper  two-thirds;  flowers  6-10;  pods  half-oval, 
shortly-flat-triangular  beaked,  i-i^'  long,  round  in  cross- 
section,  deflexed;  otherwise  as  \vi  A,  Douglasii.  Type 
in  the  California  Academy  Herbarium. 

Astragalus  Haydenianiis  Gray.     From  a  large  amount 


«46 


CALIFORNIA   ACADEMY  OF   SCIENCES. 


of  material  now  on  hand,  it  appears  that  A.  j^ra/Zaior 
Watson  is  only  an  abnormal  form,  due  either  to  insects  or 
80me  fungoid  agency.  The  normal  young  pods  are  vetch- 
like,  and  with  age  become  greatly  obcompressed.  The 
corrugations  are  due  in  their  intensity  or  faintness  to 
moisture  and  shade,  or  the  opposite.  I  find  that  these  two 
causes,  which  are  purely  accidental,  produce  all  the  forms 
hitherto  separated  as  species  and  varieties,  and  so  have  no 
distributional  significance.  The  synonyms  are:  A.  ffay- 
denianus  vars.  tna/or  and  JVevatfensr's  Jones,  A.  scobiualu- 
lits  Sheldon,  A.  demt'ssus  Greene.  A.  jfepsoni  Sheldon, 
and  A.  grallator  Watson. 

Astrafra/m  nUidus  Douglas,  Herb.  Hort,  See.  Hooker, 
Fl.  I.  149.  A  careful  examination  of  all  the  figures  and 
descriptions  of  A.  adiHrgem  Pall,  and  A.  Laxnianm 
Jacq.,  together  with  specimens  of  Maximowics  from 
Japan,  lead  me  to  feel  quite  certain  that  our  plant  is  dis- 
tinct from  both  of  them,  and  is  the  same  as  A.  slrialus 
Nutt.  T.  &  G.,  Fl.  I,  22.0. 

Ailra^alits  agrestts  Douglas,  Hook.,  Fl,  i,  148.  This 
has  been  erroneously  referred  to  .1.  kypogloltis  L.  Our 
species  has  oblong  to  linear  green  bracts,  which  are  very 
conspicuous,  obtuse  al  the  base  of  the  head  of  flowers, 
and  acute  toward  the  top  of  the  head,  often  with  a  hyaline 
margin,  about  equaling  the  calyx  tube;  calyx  cylindric. 
teeth  linear-subulate,  i "  long;  banner  obovate,  6"  long, 
slightly  ascending  (15'^),  sides  reflexed  more  or  less; 
wings  linear,  nearly  as  long  as  the  banner,  which  is  2" 
longer  than  the  keel;  banner  arched  from  a  point  beyond 
the  calyx  tips;  pods  very  deeply  sulcate,  often  almost  to 
ventral  suture,  and  septum  narrow,  usually  white-woolly, 
oval  tc]  oblong,  splitting  the  calyx,  shortly  stipitate ;  leaves 
narrowly  eUiptical,  never  acute,  u.sually  emarginate  when 
mature:    stipules    long-sheathing    opposite    the    petioles. 
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green  at  least  at  tip,  blunt,  or  rarely  acute,  often  6"  long, 
and  resembling  the  bracts;  pedicels  about  ^"  long. 
Throughout  the  Great  Plateau,  in  subalpine  meadows,  or 
even  as  low  as  6000°  alt.,  in  meadows.  Apparently  from 
Bolivia,  Rusby,  but  specimens  more  like  those  of  Europe. 
Astragalus  virgultultis  Sheldon  is  the  same  as^.  agrestis 
apparently. 

Astragalus  hypoglottis  L.  as  figured  in  Pall.  Astrag. 
has  subulate  pointed  bracts;  campanulate  calyx,  teeth 
subulate  and  shorter  than  the  short  tube;  banner  short 
and  oval;  wings  oblong  and  barely  longer  than  the  keel; 
leaflet!^  lanceolate  and  always  acute :  stipules  much  smaller, 
bracts  ovate  to  linear-lanceolate;  calyx  lobes  less  than 
half  the  tube;  pods  with  longer  stipe  and  broader,  ovate, 
very  blunt  at  both  ends;  plants  sparsely  hairy  with  long 
slender  hairs  (ours  are  usually  nearly  glabrous) ;  pods 
simply  hairy;  leaflets  about  8  pairs;  peduncles  longer 
than  the  leaves. 

Astragalus  Canadensis  L.  var.  Carolinianus  (L). 

This  seems  to  be  a  very  good  geographical  variety, 
abounding  from  North  Carolina  to  the  Ohio  River,  and 
rarely  beyond.  This  has  long  open  spikes  of  small,  not 
greenish  nor  thick  flowers ;  oblong-oval,  apiculate,  2-celled 
pods,  4'  long. 

Astragalus  simflicifolius  (Nutt.  T.  &  G.,  Fl.  i,  350, 
1838)  Gray.  It  is  manifest  that  this  is  a  reduced  form  of 
what  has  heretofore  been  called  Astragalus  ccespitosus. 

Astragalus  simplicifolius  var.  c^spitosus  (Nutt. 
T.  &  G.,  Fl.  I,  352). 

To  this  must  be  referred  the  verv  common  and  normal 
form  of  the  species.  The  synonymy  is  A,  ccesfitosus 
(Nutt.)  Gray,  P.  A.  A.  6,  230;  Tragacantha  ccpspitosa 
OK.  Rev.  Gen.  PI.  2,943;  Ilomalobus  canescens  Nutt. 
T.  &  G.,  Fl.  I,  352  ;    Ilomalobus  hr  achy  carpus  Nutt.  1.  c. ; 
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A.  spaiulatus  Sheldon,!,  c.  9,  19;  A.  /mgyt /atus She\don, 
1.  c.  9,  118.  The  last  seems  to  be  identical  with  Homa- 
.lobus  canescens  Nutt.     This  species  is  quite  variable. 

Astragalus  hyalinus.  Nearest  to  A .  iriphyllus  Pursh. 

Stems  loosely  matted,  usually  erect,  i  to  2'  high,  at  the 
ends  of  the  much  branched  thick  root;  stipules  very  con- 
spicuous, large,  much  imbricated,  at  least  9"  long,  smooth 
except  at  the  very  base,  where  there  is  a  tuft  of  long, 
straight,  white  hairs;  leaflets  narrowly  elliptical  to  ob- 
lanceolate,  about  6"  long  and  2"  wide,  obtuse  or  barely 
acute,  3,  densely  silky  all  over,  with  hairs  attached  by  the 
middle,  on  a  varj'ing  petiole;  llowers,  one  or  two  in  a 
place,  sessile  at  the  base  of  the  leaf,  apparently  white 
with  a  dark  keel  tip ;  calyx  very  white-villous,  cylindrical, 
6"  long,  \%"  wide,  little  exceeding  the  stipules,  teeth 
subulate,  i "  long;  corolla  verj'  pubescent  outside,  banner 
oblanceolate,  emarginate,  about  i'  long  and  i^  "  wide, 
proper  blade  3"  long;  wings  narrowly  linear  and  as  long 
as  the  banner;  keel  3"  shorter  than  the  wings,  very  nar- 
row, apex  but  httle  arched:  fruit  immature  but  manifestly 
sessile,  very  white-silky,  ovate  or  triangular,  round  in 
cross-section,  3 "  long.  At  first  I  took  this  to  be  an  ab- 
normal form  of  A.  iriphyllus,  due  to  a  fungus,  but  care- 
ful examination  failed  to  show  any  fungus  growth,  while 
some  specimens  showed  normal  vigorous  pods.  This 
differs  from  A .  iriphyllus  in  the  pubescent  corolla, 
broader  leaflets,  stems,  and  the  very  conspicuous  stipules. 
A,  iriphyllui  is  densely  congested,  like  Krytiitzkia  are- 
lioidci.  Upper  Lawrence  Fork,  Kimball  County,  Ne- 
braska. N.I.  80:  Clitts.  Hanner  Cminty.  Nebriiska. 
Aui,'iist.  is,xi:  Hills.  Kiowa  \alk-y.  .-^t-oi:"s  Bluii  County. 
N^-hniska;  all  inlUvtt-,1  by  RydlH-r--  Type  in  I'niver- 
,-nv  01    N\'brask,(  ami  aunlica;,.-  ivru--  in  National    llorba- 
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Astragalus  Calif ornicus  (Gray)  Greene  seems  to  me 
to  be  a  good  species,  the  distinguishing  characters  being 
the  more  numerous  leaflets,  the  long,  tapering,  mottled 
pods,  and  the  shorter  calyx.  More  abundant  material 
might,  however,  prove  these  characters  to  be  invalid,  but 
so  far  they  are  good. 

Astragalus  Tweedyi  Canby  seems  to  be  very  distinct, 
but  close  to  A.  collinus.  Calyx  ascending;  pods  i-celled, 
erect,  on  a  stout  stipe,  which  is  ^  longer  than  the  calyx, 
with  the  shape  of  A,  arrectus,  nearly  cylindrical,  shortly 
acute  at  both  ends,  nearly  straight,  6  to  8"  long,  lyi"  wide^ 
about  i"  thick;  cartilaginous,  and  like  all  the  rest  of  its 
group,  filled  with  pulp;  leaflets  fully  linear,  blunt,  6-8 
pairs,  i"  wide,  i'  long,  rather  distant,  almost  no  proper 
petiole;  stipules  very  small;  plants  erect,  2°  high;  pe- 
duncles strict,  6-12'  long,  sulcata;  whole  plant  finely  pu- 
bescent, with  slender  hairs  fixed  by  the  base. 

These  notes  taken  from  a  duplicate  type. 

ASTRAGALIS  HUMISTRATUS  var.  TENERRIMUS. 

No.  6o52f.  September  17,  1894,  Buckskin  Mountains, 
Arizona,  9000^  alt.,  in  gravel,  under  conifers. 

No.  6064.  September  20,  1894,  road  to  Nagle's  Ranch, 
Buckskin  Mountains,  Arizona,  9000*^  alt.,  in  gravel. 

No.  6o56bm.     Same  locality  and  date. 

This  variety  is  characterized  by  having  very  many  slen- 
der stems  lying  perfectly  flat  on  the  ground  and  covered 
with  soil  towards  the  base,  the  whole  forming  a  mat  from 
iJ^-3°  in  diameter;  the  leaflets  are  mostly  in  4-6  pairs, 
ovate  to  obovate  and  rounded,  i%"  or  less  long  and  nearly 
glabrous;  the  flowers  are  very  few,  in  a  loose,  short 
raceme,  nearly  white,  with  filiform  calyx  lobes  longer 
than  the  tube,  and  the  pods  of  A,  Sonorce  Gray  (which 
is  only  a  form  of  humistratus). 

2d  Skr.,  Vol.  Y.  ( 42  )  October  3,  1896. 
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Astragalus  tegetarius  var.  rotundus. 

No.  5649b.  July  18,  1894,  Loa,  Utah,  7000°  alt.,  in 
clay, 

■No.  6oo2.  September  6,  1894,  Panguitch  Lake,  Utah, 
8400°  alt.,  in  gravel. 

This  has  the  habit  of  A$tra^tlus  tegetarius,  but  the 
leaves  are  stiffer  and  more  pungent,  much  after  the  fashion 
of  A.  Kenlropkyta,  but  lies  strictly  flat  on  the  ground; 
the  pods  are  generally  not  in  the  least  flattened,  oval-ovate 
and  usually  straight,  though  the  immature  pods  are  occa- 
sionally flattish  and  sometimes  a  little  curved. 

Aslragafus  tegetarius  var,  imfiexus  Canby  does  not 
seem  to  be  worthy  of  varietal  rank  as  it  is  only  a  con- 
densed form. 

This  species  is  very  close  to  A .  Kentrophyta,  but  the 
habitat  is  very  different,  most  of  the  differences  in  ap- 
pearance can  be  explained  by  the  different  habitat. 

Astragalus  Kentrophyta  var.  uiigiilatus.  This  is  the 
white  hoarj'  plant  with  lanceolate,  curved  and  acuminate- 
tipped  pods  with  round  cross-section,  represented  by  Wat- 
son's specimen  in  the  National  Herbarium  from  Monitor 
valley,  Nevada,  and  by  mine  from  Sprucemont,  Nevada. 

Astragalus  cvmboides. 

No.  56589.  July  21,  1894,  Cottrell's  Ranch,  Henry 
Mountains,  Utah,  6000°  alt,,  in  gravel. 

No.  5464]'.  June  19,  1894,  (iuntington,  Utah,  in  clay. 
5000"  alt. 

No,  5445f.  June  16.  1894,  near  Emery,  Utah,  7000" 
ah.,  in  clay. 

IVrcnnial.  Hat  and  mailed  on  tin-  <,n-ound:  peduncle 
uliorlcr  liian  llic  leaves  in  llouer:  stipule,-;  triangular, 
rallier  hiv^v.  adnate.  iiiit  roiinate.  lallier  lr)nffer  than  ihe 
ver\-  slioil  nodes,  densely  appiessed-siriL^'nse  and  thus  giv- 
ing   tlie    stems   a    ^hag-y   appearance:    k-allets  4-5    pairs. 
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elliptical,  obtuse,  usually  about  3"  long,  finely  appressed- 
pubescent,  with  hairs  fixed  by  the  middle;  petioles  longer 
than  the  rachis,  25^-5'  long;  pods  prostrate,  oblong-ovate, 
cross-section  almost  round,  3"  wide  and  8"  long,  apiculate, 
straight,  very  fleshy,  inner  wall  woody,  the  outer  composed 
of  a  pulp  over  ^"' thick  which  at  the  ventral  suture  is  i" 
thick,  the  ripe  pods  when  dry  have  a  thickened  and  raised 
ventral  and  dorsal  suture,  the  latter  the  smaller,  the  gen- 
eral appearance  of  the  pod  being  that  of  A .  Afissourieusis, 
the  middle  of  the  pod  is  swelled  longitudinally  so  much 
so  that  the  pod  seems  to  be  4-sided,  but  the  two  sides  are 
always  rounded  and  not  acute  as  they  are  at  the  sutures, 
pods  reddish;  seeds  many,  filling  the  hairy  cavity,  long 
stalked;  calyx  laterally  flattened  and  much  deeper  cleft 
above;  teeth  unequal;  banner  white,  bent  rather  abruptly 
at  a  point  }4"  beyond  the  calyx  tips  to  45°  and  arched 
above,  oblong-oval,  sides  reflexed  at  the  keel  i"  deep, 
and  banner  usually  fiddle-shaped  by  the  sides  not  being 
reflexed  above  and  below,  notched  yi"  deep;  sulcus  de- 
cidedly narrowed  below  and  nearly  V-shaped,  i"  deep, 
}4"  wide;  above  it  is  i"  wide  and  U-shaped  and  vanishes 
about  i" below  the  tip  of  the  banner;  banner  water-lined; 
wings  linear -oblong,  arched  a  trifle,  notched  below  the 
apex,  as  wide  at  the  blunt  apex  as  below,  close -pressed 
and  convex  to  the  keel  to  a  point  ^"  below  the  tip  of  the 
keel,  then  spreading  and  tips  horizontal  and  incurved  and 
often  touching  each  other,  the  concave  side  is  downwards, 
pink -purple  and  streaked  with  darker  color,  J^"  wide; 
keel  blunt  and  rounded  at  the  apex  to  95°,  purple-tipped, 
i"  high  and  nearly  as  much  shorter  than  the  wings;  calyx 
tube  yi"  thick,  i"  wide  and  3'  long,  the  upper  side  a 
little  convex,  lower  straight,  oblique  at  base  and  a  little 
thickened  there ;  pedicels  very  short  and  as  long  as  the 
bracts;    the  stems  are  usually  2-6'  long. 
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This  grows  in  clayey  and  rather  alkaline  soil  in  desei 
places,  and  always  seems  to  have  white  flowers;  the  pods 
frequently  have  the  papery  surface  split   away  from  the 
woody  inner  wall,  especially  at  the  sutures  after  the  fash- 
ion of  A .  cicadiB. 

Astragalus  Zionis. 

No.  5261W.     May   17,   1894,  Springdale,  Utah,  4( 
alt.,  in  red  sand. 

No.  5249h.     May  16,  same  locality. 

No,  52246.  May  15,  1894,  Rockville.  Utah,  in  rei 
sand,  4000^  alt.  ' 

No.  5001b.  March  30,  1S94,  Bellevue,  Utah,  in  red 
sand  at  3600°  alt. 

No.  5239,      May    16,    1894,    Springdale,    Utah, 
alt.,  in  red  sand. 

No.  5249g.     Same  date  and  locality. 

This  is  a  tufted  perennial  with  the  habit  of  A.  amphi- 
oxys,  but  more  slender,  while  the  spreading,  rather  longer 
pubescence  of  very  delicate  hairs  is  fixed  by  the  base  and 
not  by  the  middle  as  in  that  species;  stipules  very  broad, 
1—2"  long,  adnate  to  the  petiole  but  free  from  each  other, 
hyaline  below;  stems  densely  tufted  from  a  deep,  peren- 
nial, erect  root,  wholly  herbaceous,  with  nodes  3'  long  or 
less,  ascending;  leaves  5-12'  long,  with  petiole  about  y^ 
the  length  and  slender;  leaflets  about  10  pairs,  ovate  to 
lanceolate,  6"  long,  very  acute,  not  contiguous;  peduncles 
about  as  long  as  the  leaves,  and  the  rachis  %  as  long  as 
the  peduncle:  pods  ascending,  arcuate,  abruptly  long- 
acute,  with  flat  subulate  style,  linear-oblong,  2"  wide  and 
about  1%'  long,  a  trifle  sulcate  and  rather  triangular  in 
cross-section,  at  least  when  dry,  but  when  fresh  much 
rounded,  ventral  suture  not  raised  but  pod  much  flattened 
on  each  side  of  it,  narrow  below,  sessile,  with  a  complete 
joint    at    base,   short-shaggy,   mottled,  pubescence  very 
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fine  and  soft,  rarely  the  pods  are  ob'compressed  when 
much  arcuate  so  as  to  be  linear  in  cross-section ;  this  is  a 
common  character,  however,  in  pods  which  are  nearly 
round,  or  even  in  pods  which  are  much  compressed  lateral- 
ly, they  being  greatly  obcompressed  when  much  arcuate; 
banner  brilliant  pink  purple  or  darker,  oval-ovate,  sides  re- 
flexed  i]4"  wide  at  a  point  opposite  the  keel  tip  and  narrow- 
ing to  nothing  both  ways ;  sulcus  in  the  banner  nearly  cylin- 
drical, 1)4"  wide,  and  forming  about  ^  of  a  circle,  i" 
deep  and  very  broad  and  large,  gradually  shallowing  up- 
wards to  the  apex  of  the  banner  which  is  deeply  notched ; 
the  white  spot  being  %"  above  the  keel  and  goes  far  be- 
low it,  filling  the  sulcus  and  is  M-shaped,  purple -veined 
below  and  inclined  to  be  stippled  above,  it  reaches  within 
2"  of  the  tip  of  the  banner;  wings  linear,  i"  w^de,  as- 
cending, a  little  obtuse,  tips  horizontal  and  -connivent 
over  the  keel,  purple  throughout,  i"  longer  than  the 
keel;  keel  straight,  bent  sharply  to  90^  and  acutish, 
'purple;  calyx  tube  3"  long  and  about  i]/^"  wide,  ]4" 
thick.  The  stems  are  spreading  or  prostrate,  2-12'  long, 
and  are  often  much  tufted,  growing  in  sandy  or  gravelly 
places  from  4200^  to  4600^  altitude,  near  rocks  on  grav- 
elly slopes,  and  occasionally  hanging  in  festoons  from 
crevices  of  the  rocks.  When  growing  this  can  only  be 
separated  from  A ,  amphioxys  by  the  pubescence  and  by 
the  rather  diamond -shaped  leaflets,  though  in  the  dried 
plants  the  pod  is  very  different. 

Astragalus  arietinus. 

No.  55540.     June  30,  1894,  Fairview,  Utah,  in  gravel, 
6500°  alt. 

No.    5208a.      May    11,    1894,    Cedar    City,    Utah,    in 
gravel,  6000°  alt. 

This  is  the  plant  referred  to  by  Watson  in  King's  Re- 
port, p.  71,  as  a  form  of  his  A,  iodanthus,  but  is  reason- 
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ably  distinct  from  that  species,  as  an  examination  of  his 
t}'pe  shows.  It  is  characterized  by  the  lar^e.  h^'aline, 
veiny.  lower  stipules,  which  are  round  to  reniform  or 
even  obovate,  2—3"  long  and  nearly  as  wide,  connate  be- 
low ;  leaflets  about  9  pairs :  wings  very  long  and  straight, 
with  white  tips  which  are  horizontal:  calyx  long:  pods 
fleshy,  the  pulp  often  i  ^ "  thick,  the  innermost  wall  of 
the  pod  being  almost  woody,  pods  from  nearly  straight  to 
coiled  in  a  circle,  cross  -  section  from  nearly  round  to  al- 
most didymous.  according  to  the  sulcation  at  the  two  su- 
tures. The  flowers  are  always  purple,  and  the  plants 
grow  in  tufts  with  decumbent  stems  and  are  verj-  variable 
in  the  pubescence  and  pods,  but  seldom  approach  the 
tj-pe  of  iodanthus.  It  is  No.  270  of  Watson  from  Vtah. 
and  No.  269  from  the  West  Humboldt  Mountains.  Neva- 
da. It  also  occurs  at  Mammoth  Hot  Springs.  Wyoming, 
on  drv',  rocky  hills.  It  is  veiy  abundant  throughout  the 
Great  Basin,  but  does  not  seem  to  occur  outside  of  it, 
except  at  the  north  and  northeast.  For  a  fuller  descrip-* 
tion  of  this  plant,  see  Zoe.  vol.  iii.  p.  294.  under  .-1. 
iodanthus. 

AsTRA«ALi-s  ARiETiNTs  var.  sTiPULARis.  Miss  East- 
wood.  along  McElmo  Creek.  S.W.  Colorado,  June.  1S92. 

Proper  sttrms  an  inch  or  less  long,  densely  covered 
with  large  round  to  oval  hyaline  stipules.  2— 2,S"  long, 
rarely  broadly  ovate  and  acute;  perennial  and  csespitose, 
strigose  with  verv  short  hair5  rixed  by  the  base:  leaflets 
4-6  pairs,  elliptical  to  fib-.'vatf.  obtuse.  4"  long  or  less. 
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dish,  teeth  about  ^  the  tube,  triangular;  flowers  purple 
and  like  those  of  the  type  species;  pods  linear-oblong,  i' 
long,  2^"  wide,  either  triquetrous  or  obcompressed,  so 
that  the  cross  -  section  is  linear,  sulcate  deeply  in  the 
triqdetrous  forms  except  at  base  and  apex,  coriaceous, 
acute  at  apex  and  a  little  narrowed  at  base,  nearly  straight 
to  arcuate  to  ^  circle,  i-celled,  ventral  suture  raised,  thin 
and  sharp  externally,  pods  green  or  mottled;  perennial 
from  an  erect  root;  growing  in  sand.  This  is  liable  to 
prove  a  new  species,  and  in  that  case  may  take  the  name 
A.  stipu/arts. 

Astragalus  dorycnioides  Douglas.  Mr.  Sheldon,  1.  c.  9, 
145,  says:  **  The  difficulty  which  many  botanists  seem  to 
have  had  in  determining  the  limits  of  Astragalus  injlexus 
Douglas  and  Astragalus  Purshii  Douglas  has  probably 
arisen  from  the  nonconsideration  of  this  species,  which 
is  intermediate  between  the  two."  Now  since  there  is  no 
room  for  any  intermediate  species  between  these  two 
which  almost  shade  together  it  becomes  interesting  to 
know  the  character  of  A,  dorycnioides  Douglas;  the  fol- 
lowing is  the  description  in  G.  Don,  Gen.  Syst.  Gard. 
and  Bot.  2,  258:  "  Plant  erect,  densely  clothed  with 
hoary  silky  villi;  leaflets  obovate-linear,  obtuse;  calyx 
smooth;  racemes  longer  than  the  flowers;  perennial. 
Native  of  North  America  near  the  Columbia  River.  Flow- 
ers purple.  An  elegant  plant.  Stipules  distinct  and  free 
from  the  petioles;  flowers  in  dense  heads;  banner  linear 
and  elongated.  Pods  straight.''  This  plant  is  undoubt- 
edly A .  succumbensy  but  the  specimens  to  w^hich  Mr.  Shel- 
don has  applied  this  name  in  the  National  Herbarium  are 
nearly  typical  A .  Purshii^  and  have  not  a  single  character 
in  common  with  Douglas'  description  of  A,  dorycnioides. 

It  seems  like  stretching  a  point  to  extreme  tenuity  to 
make  a  new  name  for  Astragalus  Tliompsonce  Watson  on 
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the  ground  that  there  is  an  Aslragalus  Thomfumianms 
which  is  neither  the  same  word  in  its  apetliag  oor  its 
ori^n  and  is  at  best  only  a  synonym  for  Asiragaius 
nivalis.  On  the  same  basis  doubtless  it  was  wise  to  load 
up  Astragalus  tiudas  Watson  with  another  svnonym  since 
there  is  already  another  Astragalus  Walsonianus  (OK) 
which  means  the  same  as  A.  SercHoi  (OK),  i.e.,  is  named 
after  the  same  person  and  so  means  exactly  the  same. 
Mr.  Sheldon  has  also  complimented  Mr.  Watson  with  A. 
Watsoni  for  A .  Hendersoni. 

Astragalus  intermedius,  Arizona,  Palmer.  Tj-pe 
in  National  Herbarium. 

Plants  with  the  habit  and  general  appearance  of  A. 
amphioxvs,  but  pubescence  with  hairs  fixed  by  the  base, 
but  pods  much  like  A.  Bigelovii.  Perennial,  caespitose 
or  tufted;  stems  very  short,  i'  long,  or  less,  densely  cov- 
ered with  large  imbricated,  hyaline,  puberulent,  ovate 
stipules,  3—4  long,  or  less:  leaves  2—4'  long,  silverj'  silky 
with  short  appressed  white  hairs;  petioles  half  the  leaf; 
leaflets  10-15  pairs,  contiguous,  oval,  3"  long,  obtuse; 
peduncles  scapiform.  about  6'  long,  rather  loosely  spicate- 
ly  flowered  on  the  upper  third,  erect,  not  slender,  sparsely 
pubescent:  bracts  ovate,  hairy,  hyaline,  2"  long,  or  less, 
much  longer  than  the  very  short  pedicels;  flowers  hori- 
zontal or  ascending;  calyx  tube  cylindrical.  3"  long,  i}^" 
wide,  a  little  wider  below,  obliquely  attached,  very  pubes- 
cent with  short  white  or  dark  hairs;  teeth  subulate,  i" 
long:  banner  oval,  gently  arched  to  45-^  from  calyx  tips, 
blade  about  4"  long,  sides  reflexed  ';"  wide,  claw  rather 
lang:  wings  oblancf*>hit<-.  ;^cmly  arclu-d,  a  little  longer 
tliaii  kt-fl  and  1  '  shnrti-r  than  llu-  liaiinor;  ki-el  straight. 
a]H-\  ari4n'd  t.,  90  in  a  ^uiuK- ;iri' ti' tlu' Minn  tip:  tlovvers 
piirpU-:  pud;-  i')>li,n^.  ^,  \'avj,.  -trai;;iiL  shnrtly  acuminate 
with  ,111  oiiliiun'  tip.  irniKMU'  I"  cnia!  i^in.ili'  at  hast",  sessile 
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or  very  nearly  SO,  2  J^"  wide,  i}^"  thick,  obcompressed, 
very  slightly  sulcate  ventrally^  and  broadly  so  dorsally, 
but  not  deeply,  2-celled  except  at  the  apex,  velvety- 
pubescent  with  very  short  hairs,  about  one-third  longer 
than  the  calyx  and  teeth,  barely  splitting  the  calyx  tube. 

Astragalus  asclefiadoides  Jones.  Mr.  Sheldon  places 
this  species  under  a  new  section,  '^Asclepiadodes^'  (1.  c. 
9,  159),  in  his  provisional  list,  completely  ignoring  the  fact 
that  I  had  previously  (Zoe  2,  238)  made  a  section  for  it 
and  called  it  * '  PachyphyUus  ' '  ( Pachyphylla  by  typo- 
graphical error). 

Astragalus  ur sinus  Gray. 

No.  5095ah.  April  23,  1894,  ^^P  ^^  grade,  four  miles 
above  Pagumpa,  Arizona,  5000°  alt.,  in  gravel,  among 
junipers. 

This  plant  appears  to  be  identical  with  A,  arietinus 
when  growing,  but  the  2-celled  pod  would  place  it  else- 
where; when  dry  the  greatly  compressed,  almost  vetch- 
like pod  is  strikingly  different.  Stems  often  single,  never 
many  in  a  place,  prostrate  or  ascending,  always  ascend- 
ing in  flower;  flowers  seem  to  be  identical  with  those  of 
arietinus,  but  paler;  pods  linear-oblong,  cross  section 
obovate-emarginate,  wall  fleshy  and  soft,  the  pulp  ]/i"  thick 
and  the  pods  i]4''  thick,  ventral  edge  grooved,  dorsal 
edge  neither  grooved  nor  ridged  externally,  but  dorsal 
septum  produced  nearly  to  the  ventral  suture,  the  septum 
thin  and  white,  and  manifestly  double;  pod  reddish, 
1^-2'  long,  arcuate  to  )^  of  a  circle,  contracted  but  ob- 
tuse at  both  ends;  seed  cavity  small  and  completely  filled 
by  the  seeds,  which  are  on  stalks  1"  long;  pods  on  re- 
flexed  pedicels,  but  arcuate  so  that  the  apex  is  ascending; 
stipules  very  large,  blunt  and  sheathing  below,  mostly 
hyaline,  almost  reniform  below,  ovate  above ;  bracts  ovate, 
i]/i"    long;     pedicels    almost   none;    peduncles   4'   long; 
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proper  stems  rather  short;  leaves  3-4  on  the  stem,  about 
7'  long,  about  6-8  pairs  of  oval,  obtuse,  almost  contiguous 
leaflets,  8"  long,  3"  wide,  glabrous  above,  hoary  below,  as 
well  as  the  stems;  peduncles  and  petioles  with  white, 
short,  narrow,  appressed  hairs,  fixed  by  the  base.  This 
is  a  perennial,  growing  in  gravelly  soil  among  the  junipers, 
on  the  mesa  above  the  Grand  Wash. 

This  seems  to  differ  well  from  A .  ursiiius,  and  in  case 
it  should  prove  distinct,  may  bear  the  name  A.  ensiformis. 

AsTRAGALis  Newberryi  var.' castoreus. 

No.  5006.  April  4,  1894,  Copper  Mine,  18  miles  west 
of  St,  George,  Utah,  in  gravel,  5000°  alt. 

Leaflets  2—3  pairs;  calyx  usually  black-hairy,  8"  long, 
and  teeth  iJ^"long;  corolla  dark  purple  like  the  type, 
5"  long;  pod  \%'  long,  arched  into  three-fourths  of  a 
circle  and  long-acuminate  from  the  base,  completely  ob- 
compressed  at  the  base  and  not  at  all  so  at  the  apex,  but 
rather  compressed,  shortly  shaggy  all  over,  with  rather 
sparse  hairs.  In  other  respects  this  appears  like  the  type, 
but  the  pod  is  very  different.  Because  of  the  variability 
of  the  pod  in  this  species  I  cannot  consider  this  as  more 
than  a  good  variety. 

This  may  prove  to  be  too  near  to  A.  cibaritis  Sheldon. 

Astragalus  remuixus.  Rusby,No.  576,  Bangharte's 
Ranch,  Arizona,  May,  1883.  Probably  also  G.  R.  Vasey, 
Kingman,  Arizona,  June.  1881.  With  the  habit  of  A. 
Shortianui,  and  somewhat  related  to  it.-    Perennial,  rather 

stout,  stems  spri-adinfi  over  thf  ground,  with  erect  or 
ascending  poduncli.'!? :  proper  stems  6'  long,  but  may  be 
uiulIi  longer:  piibenilent :  sti|iulfs  triLmgular.  green, 
adnate,  n.il  cnnnale,  relle\e.l.  1'  long:  leaves  6'  or  less 
long:  llie  petiule  one-tliird  the  raehis.  and  siout  and  sul- 
fate:   le:illuls   glabrous    abn\e.    slrigose    below,    with  line 
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wavy  short  hairs,  fixed  by  the  base,  oval,  4"  long,  thick, 
about  15  pairs,  nearly  contiguous,  smaller  above ;  peduncles 
6'  long  or  less,  stout,  sulcate,  capitately  14-20  flowered; 
not  much  elongating  in  fruit;  bracts  lanceolate  hyaline, 
1-1  }4'  long,  twice  the  very  short  and  stout  pedicels; 
flowers  spreading,  purple,  8"  long,  large;  calyx  tube  a  lit- 
tle obliquely  cylindrical,  4"  long,  li"  wide,  somewhat  com- 
pressed, obliqugly  attached  below  and  a  little  narrower,  light 
colored;  teeth  deltoid  to  triangular,  and  a  little  longer 
than  wide;  banner  elliptical,  blade  4"  long,  sides  reflexed 
1"  wide  in  the  middle,  ascending  beyond  calyx  tips  to 
45-60°  in  gentle  curve;  wings  narrowly  oblong,  obtuse, 
arched  45°,  i"  wide,  a  trifle  longer  than  the  keel  and  1" 
shorter  than  banner;  keel  straight,  apex  gently  bent  to 
nearly  90",  rounded  and  obtuse,  3"  longer  than  calyx; 
pods  oval-ovate,  6"  long,  4"  wide,  sessile,  glabrous,  fleshy, 
much  obcompressed,  not  sulcate,  i-celled,  base  rqunded, 
apex  upcurved,  compressed,  triangular-acute,  2"  long; 
fruiting  peduncles  apparently  decumbent. 

Astragalus  Shocklevi.  Perennial,  apparently  tall 
and  coarse,  stems  coarsely  sulcate,  branches  zigzag  with 
nodes  2—4'  long;  stipules  very  short  and  wide,  very 
broadly  deltoid,  adnate,  yi"  high  or  less,  with  a  short 
apiculation,  1-2"  wide,  with  green  tip;  leaves  with  thick 
terete  rachis,  nearly  as  thick  as  the  stems,  4—6'  long,  stiff 
and  ascending,  scarcely  sulcate,  leaflets  usually  2  pairs, 
distant,  linear,  6-12"  long,  thick,  often  deciduous;  plants 
racemosely  branched  above,  and  almost  glabrous  through- 
out; the  scant  leaflets  give  the  plants  the  appearance  of 
being  all  stems  and  peduncles ;  pods  obliquely  oblong, 
about  6"  long  and  3 "  wide,  round  (when  fresh)  in  cross- 
section,  obliquely  apiculate  and  obliquely  inserted  at  base ; 
dorsal  suture  nearly  straight  in  the  middle,  but  abruptly 
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bent  at  each  end;  ventral  suture  a  little  concave  and 
thin,  a  trifle  intruded,  not  at  all  sulcate;  dorsal  thicker, 
both  sutures  raised  externally,  dorsal  suture  intruded  at 
least  half  way  into  the  pod,  except  at  the  tip,  where  it  is 
not  at  all  intruded;  walls  cartilaginous,  wrinkled  both 
ways  externally,  pod  sessile,  but  a  trifle  narrowed  at  the 
insertion ;' pedicels  stout,  a"  long,  ascending,  and  pods 
erect  on  pedicel.  Very  close  to  A.  fiudus  Watson  and 
A.  pachypHs  Greene,  differing  from  the  former  tn  the 
nearly  2— celled  and  smaller  pod,  from  the  latter  in  the 
short,  sessile,  round  pod  and  few  leaflets.  Fish  Lake 
valley,  Nevada.     Shockley,  July  20,  1886. 

Astragalus  prl'xiformis.  This  belongs  to  the  A. 
pachypus  group.  .  Stems  slender,  ascending  from  a  de- 
cumbent base,  1— ij^'  high,  very  coarsely  sulcate,  nodes 
I— 2j^' apart;  leaves  3—4'  long;  leaflets  6"  long,  oblong, 
with  a  cuneate  base,  emarginate,  2"  wide,  thin,  pilose 
with  fine,  loosely  appressed  hairs,  fixed  by  an  enlarged 
base;  peduncle  stout,  6'  long,  floriferous  on  the  upper 
third;  stipules  subulate,  green,  i"  long,  reflexed  in  fruit; 
calyx  campanulate,  tube  about  i%"  long,  teeth  subulate, 
and  as  long:  pedicels  stout,  %"  long,  equaling  the  tri- 
angular-subulate bracts ;  stipe  slender,  3 "long,  ascending: 
pod  in  the  fleshy  state  probably  round  in  cross-section, 
and  almost  exact  oval,  4'  long  by  3"  wide,  with  much  ex- 
ternal pulp,  when  dry  pods  are  lenticular  in  cross-section, 
parallel  (transversely)  ridged  and  reticulated,  ventral 
suture  ,' j "  thick  throughout,  dorsal  also  raised  but 
thin,  pod  stronj^ly  apiculate,  tht-  point  buinfj  a  little  above 
iIk-  midiilc-  01"  llu-  L-n.l,  J-cfllfd  to  the  very  ;ipe\.  with  the 
>f|niiin  .i'^iMi-  aiii!  ilii'  pan-  .-I'patati- ;    ilower^  not  .leen. 

iiii-au  L'niimv.  Olv^..,,.  Ju;\.  IV)..  Mrs.  .\iistin.  Tvpe 
in  ih.-X..;i-n.iMr.Tb,iriuiii. 
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Astragalus  Bernardinus.  Moronyo  King  Mine,  east 
side  of  San  Bernardino  Mountains,  California,  5000°  alt., 
June  16,  1894,  Parish.     Type  in  National  Herbarium. 

This  is  closely  allied  to  A.  trtcarinatus  Gray,  having 
the  same  rushlike  round,  rather  tortuous  stems,  verj' similar 
pods,  and  peculiar  pubescence  of  short,  flat,  closely  ap- 
pressed  hairs  fixed  by  the  base,  but  it  differs  in  being 
only  6'  high;  stems  flexuous  and  ascending;  nodes  i'  apart 
or  less;  stipules  triangular,  green,  adnate,  free,  evident; 
leaves  2-3'  long,  with  rachis  like  stems  but  smaller,  green, 
tapering  upward,  arcuate,  leaflets  only  ashy  and  equally 
so  on  both  sides,  flat,  thickish,  about  4  pairs,  smaller  to- 
ward tip  of  rachis,  with  very  weak  petiolules,  distant, 
narrowly  oblong,  6"  long  by  i]/i"  wide,  obtuse  but  not 
emarginate,  equally  rounded  at  both  ends;  peduncles 
proper  only  i'  or  less  long,  with  rachis  3-4'  longer  and 
racemosely  flowered;  flowers  6-10,  reflexed;  pods  linear 
and  narrowing  below,  apiculate,  i'  long,  lyi"  wide  at  the 
end,  %"  wide  at  base,  smooth,  triquetrous,  the  back  being 
a  little  narrower  than  the  two  sides  and  shallow  sulcate, 
the  sides  a  little  concave,  ventral  angle  acute,  the  others 
obtuse,  completely  2-celled,  cross-section  Y-shaped,  very 
finely  netted,  jointed  at  base,  on  a  stipe  nearly  as  long  as 
calyx  tube;  calyx  tube  campanulate,  i "  long;  teeth  half 
as  long,  triangular;  flowers  not  seen.  Perennial,  with 
many  stems  from  a  thick  erect  root. 

Astragalus  reventoides.  Tweedy,  No.  7,  dry  sage- 
brush areas,  Grasshopper  Creek,  Beaver  Head  County, 
Montana,  5000°  alt.,  August,  1888.  This  would  pass  for 
a  broad  leaved  form  of  A,  reventus  were  not  the  pod 
2-celled  or  nearly  so.  Perennial,  erect,  stems  short,  6' 
long  or  less;  leaves  silvery  on  both  sides  with  short  fine 
appressed  hairs  fixed  near  the  middle,  6'  long  or  less, 
stiff,  rachis   stout,    equaling  the   petiole;   leaflets  oval  to 
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elliptical,  emarginate,  a  little  narrower  below,  6"  long,  8 
pairs  or  less;  peduncles  subscapiform,  i'^  long,  erect,  not 
stout,  slightly  sulcate,  racemosely  flowered  on  the  upper 
third  in  fruit,  pedicels  slender,  erect,  i"  long;  calyx  cam- 
panulate  1%"  long,  with  very  short  teeth;  pods  sessile, 
oblong-oval,  4-5"  long,  3"  thick,  coriaceous,  corrugated, 
somewhat  fleshy  when  green,  erect,  obliquely  apiculate, 
truncate  at  base,  ventral  suture  straight,  thick  and  rather 
prominent  externally,  dorsal  narrow,  not  sulcate,  nearly 
2-celled  by  intrusion  of  dorsal  suture,  except  at  apex,  pod 
nearly  round  in  cross-section. 

Astragalus  Rusbyi  var.  longissimus.  This  has  the 
proper  stems  erect  and  only  a  few  inches  long,  from  a 
woody  base;  peduncles  angled  1-1%°  long,  sparsely  race- 
mose on  the  upper  two-thirds ;  flowers  verj'  small,  about 
i>^"  long;  yellowish  keel;  wings  and  banner  very  short 
and  blunt;  calyx  teeth  minute:  puberulent  throughout 
evento  the  pods;  leaflets  14—18  pairs,  oblong-oblanceo- 
late,  emarginate;  with  no  proper  petiole.  Type  speci- 
mens in  the  National  Herbarium.  Dr.  Palmer,  Chihua- 
hua, Mexico,  1885 ;  Pringle  same,  by  streams  in  the  Sierra 
Madre  Mountains,  September  23,  No.  12 19.  This  has 
the  pods  more  or  less  sulcate  dorsally  and  broadly,  sep- 
tum a  little  intruded  in  the  middle  of  the  pod. 

Astragalus  racemo.sus  var,  brevisetus,  Ramos,  Za- 
catecas,  Mexico,  May5, 1892,  Jones.  Calyx  gibbous  above, 
broadly  oblong,  i^'long  and  i"  wide,  spurred,  setje  at 
base  about  i "  long ;  pedicels  i "  long  in  flower,  stout,  longer 
than  llif  ovatc-subulati'  brLK-t.-^ :  lealk'ts  ahout  20  pairs: 
plam^^  li..ary«illi  minuh-  hairs.  To  this  I  feter  Carle- 
ton's  sjn-finifii.  Xo.  ^21  Irri.n  Ciiiuirrnn  \'alli-y.  Indian 
T.Ti-itnrv,  vvith  h-w  Icatl^'is.  ;in,i  |H-,lii-i'ls  2  long.  .\lso 
RviUHTg's  Ironi  fiirtis  frr<k.  I'l'i'iiKini  County.  Nebras- 
ka, jiiiK-  11.     This  is  iKMitT  In  ilu>  t_v[if  species  however. 
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Astragalus  racem'osus  var.  longisetus.  This  has 
very  long  hyaline,  setaceous  bracts  as  long  as  the  calyx 
tube ;  often  robust  and  with  leaflets  3"  wide  by  8"  long, 
elliptical,  and  large  reflexed  stipules.  The  specimens 
which  form  the  types  of  this  variety  are  in  the  National 
Herbarium.  Wolf,  No.  216,  Apex,  Colorado,  June;  Fort. 
Collins,  Colorado,  on  prairies;  Sheldon,  Pueblo,  Colo- 
rado; Bodin  and  Eastwood,  Denver,  Colorado;  Idaho, 
Hayden's  Survey;  Moose  Jaw  Creek,  N.  W.  Q.,  on  open 
prairies,  Macoun. 

Astragalus  iodanthus  Watson,  Bot.  King's  Exp.  5,  70. 
This  plant,  which  Watson  confounded  with  a  much  better 
marked  species  A,  arietiuus,  so  far  as  the  type  is  con- 
cerned belongs  to  western  Nevada  and  adjacent  Califor- 
nia. It  has  slender  stems;  nearly  glabrous  throughout; 
flowers  white,  narrow,  smaller;  wings  and  banner  usually 
equal;  calyx  lobes  filiform-subulate  nearly  equaling  the 
short  tube;  pods  lanceolate-acuminate,  completely  ob- 
compressed  till  the  opposite  sides  touch  throughout  ex- 
cept at  the  tip ;  walls  thin,  merely  coriaceous,  pod  mottled, 
minutely  puberulent,  3-4"  wide,  i-iyi'  long,  less  than  i" 
thick.  In  some  of  its  forms  this  approaches  A,  lentigi- 
nosus.  Specimens  in  the  National  Herbarium  besides  the 
type  are  Sierras,  California,  Lemmon;  Virginia  City, 
Nevada,  Curran,  July,  1884. 

Astragalus  lotifiorus  var.  br  achy  pus  Gray.  This  plant 
seems  to  be  a  good  species,  but  those  most  competent  to 
pass  an  opinion  on  it,  the  field  collectors  of  the  plains, 
say  that  both  this  form  and  the  type  form  are  found  on 
the  same  plant,  the  length  of  the  peduncle  being  only 
accidental,  this  will  reduce  the  variety  therefore. 

Astragalus  Leibkrgi.  No.  354,  Sandberg  and  Lei- 
berg,  Egbert  Spring,  Douglas  County,  Washington,  alt. 
3500*^,  July  I.  1893.     Type  in  National  Herbarium. 
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Related  to  A.  arreclus.  Perennial;  proper  stems  woody 
below,  a  few  inches  high,  then  branched  in  tufts,  and 
branched  i'  or  less  long,  covered  with  hyaline,  imbricated, 
glabrous  stipules  3"  long,  adnate,  not  connate,  subulate  tri- 
angular; leaves  filiform,  6'  long,  petiole  and  rachis  equal, 
tapering  to  a  needle-like  but  not  pungent  point,  erect;  leaf- 
lets about  4  pairs,  nearly  filiform ,  9'  or  less  long,  deciduous, 
reduced  toward  tip  of  rachis,  distant;  peduncles  subscapi- 
torm,  i-i  J^°  high,  erect,  straight,  thick,  striate,  floriferous 
on  the  upper  fourth  ;  flowers  racemose,  ascending,  usually 
ochroleucous;  pedicels  stout,  ascending,  i'  long,  equal- 
ing the  subulate  bract;  calyx  campanulate,  1%'  long, 
about  double  the  subulate  teeth,  hyaline;  pods  Unear- 
oblong,  i'  long,  2'  wide,  t'  high,  shortly-acute  at  both 
ends,  a  little  arcuate,  ventral  suture  thick  and  prominent 
externally,  a  little  concave,  dorsal  suture  convex,  thin, 
broadly  sulcate,  intruded  as  a  thin  hyaline  partition  half 
way  to  the  ventral  suture,  or  at  times  almost  touching 
the  ventral  suture,  partition  absent  at  the  tip  of  the  pod, 
walls  of  pod  coriaceous,  fleshy  when  green;  sdpe  nearly 
double  the  calyx  tube,  thick  especially  above,  pods  erect. 

To  this  I  would  also  refer  a  more  caulescent  specimen 
from  Spipen  River,  Washington,  Wilkes"  Exp.,  National 
Herbarium. 

.Astragalus  arrectub  var.  scaphoides.  Dry  sage- 
brush areas,  5500°  aU.,  Beaver  Head  Countj-,  Montana, 
on  hills  west  of  Clark's  Canon,  July,  1888.  Very  coarse 
and  stiff,  apparently  2''  high  or  more,  ascending,  stems 
3"  thick:  peduncles  i"  long,  coarsely  groaved:  leaflets 
about  10  pairs.  eHiptical,  i'  lon^f,  ashy  ht'low.  ijlabrous 
above,  leaves  6'  kui;^.  proper  peiinli-  short:  pods  almost 
exaetly  ihf.se  oi  .1.  ,i.r/cf/,i,/:-/J'->.  Inn  ^-eelled  except  at 
apex,  obciHnpressed.  i'  lun^.  eori.ue^His.  on  a  stipe  9 
lonjx.  which  is  arcuate  ><)  that   pod   is  erect,  pods  _i    thick 
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and  i}4"  high;  calyx  tube  4"  long,  with  teeth  i*  long  or 
less,  triangular;  flowers  white;  peduncles  floriferous  on 
the  upper  third.     Type  in  National  Herbarium. 

Astragalus  arrectus  Gray.  Mr.  Sheldon  has  rede- 
scribed  this  species  under  the  name  of  A.  eremiticus^  1.  c. 
9,  161,  and  Coulter  and  Fisher  have  done  the  same  under 
the  name  of  A.  atro-pubescens  in  Bot.  Gaz.  I  have  seen 
the  types  of  both  species.  Mr.  Sheldon's  name  eremit- 
icus  I  think  can  be  maintained  as  var.  eremiticus  (Shel- 
don, 1.  c.)  for  the  southern  plant  growing  among  the  ju- 
nipers in  the  Beaverdam  Mts.,  Ariz.,  and  vicinity  (my 
numbers  5071,  5003,  5082b,  5098m,  5oo4e),  which  is  a 
part  of  his  type,  but  my  specimens  from  Sprucemont, 
Nevada,  included  in  his  type  are  true  A.  arrectus. 

Astragalus  atratus  var.  mensanus.  No.  792,  Co- 
ville  and  Funston.  Along  the  Darwin  road  about  two 
miles  southward  from  Mill  Canon  Divide,  Darwin  Mesa, 
Inyo  County,  California,  May  20,  1891.  Pods  narrowly 
oblong,  i'  long,  2"  wide,  obliquely  apiculate,  narrowed 
below  into  a  very  short  stipe,  puberulent,  decidedly  flat- 
tened, ventral  suture  very  thick,  dorsal  thin  and  not  at  all 
sulcate;  keel  not  produced;  lower  leaves  elliptical,  up- 
per linear;  whole  plant  ashy.  Type  in  National  Herba- 
rium. 

Astragalus  conjunctus  var.  oxytropidoides.  No. 
798,  Howell,  near  the  Dalles,  Oregon,  May  8,  1885.  Leaf- 
lets 8-10  pairs,  linear,  rachis  notgreatly  prolonged,  leaves 
6' long  or  less ;  flowers  white,  15-20;  calyx  teeth  over  half 
the  tube,  i^"  long,  subulate,  hairs  silky  and  white,  flow- 
ers long  and  narrow;  banner  elongated,  2"  longer  than 
the  wings,  blade  at  least  6"  long,  oblong,  ascending  30° 
remotely  from  keel;  wings  oblanceolate,  nearly  straight, 
i"  longer  than  the  keel;   keel  about  2"  longer  than  calyx 

3d  Ssb.,  Vol.  V.  (43)  October  3.  1806. 
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tips.  Straight  or  nearly  so,  ape\  bent  in  gentle  curve  to 
90°,  obtuse;  pods  i'  long,  2'  wide,  sulcate  dorsally.  nar- 
rowly oblong,  shortly  acuminate,  very  much  resembliag 
those  of  Oxyfropis Lambcrli;  peduncles  i— il°  long,  sul- 
cate, rather  slender. 

Astragalus  Francisquitensis.  Brandegee,  San 
Francisquito,  Lower  California,  October  18,  1891.  Per- 
ennial, with  many  delicate  stems,  ascending,  with  the  habit 
of  A.  hptaleus,  but  seeming  near  to  A.  KtiUalHanu$, 
nearly  glabrous  throughout;  nodes  2—3'  long;  stipules 
subulate,  not  united,  adnate.  2"  long;  leaflets  8-1 1  pairs, 
obovate-oblong  to  elliptical,  emarginate,  delicate,  finely 
petiolulate;  proper  petiole  6-9"  long;  leaves  4' long;  pe- 
duncles filiform,  6'  long,  subcapitately  10-15  flowered; 
pedicels  slender,  %"  long,  about  equaled  by  the  tri- 
angular bracts;  calyx  campanulate-cylindric,  tube  ij" 
long  by  Yi"  wide,  subulate  teeth  about  half  the  tube,  tube 
hyahne,  nigrescent;  banner  blade  ai"  long,  oblong,  as- 
cending 45°,  the  curve  beginning  beyond  the  calyx  tips, 
sides  reflexed,  Yi"  wide;  wings  linear,  straight,  i"  wide, 
just  about  as  long  as  banner,  not  at  all  arched  (thus  re- 
sembling those  of  A.  arielitiui),  lA"  longer  than  keel; 
keel  short,  very  obtuse  and  rounded :  pods  linear-oblong, 
6"  long  by  i-ii"  wide,  obtuse,  sessile,  completely  2-celled, 
glabrous,  not  sulcate,  chartaceous. 

Astragalus  tnctanuf.  Hanson's  Ranch.  Lower  Cali- 
fornia, near  the  border,  Brandegee.  April  18,  1885.  Has 
the  habit  of  A.  /iiyoensh.  Prostrate  from  a  perennial 
root,  2-3  long:  stems  rutficr  stmit  ;ind  siiIcalL'.  minutely 
puln-scfnl   lhroui;hnut  witli  lini-  apjin'ssrcl  liiiirs.  fixed  by 

\(*r\  MiLiII.  i^i-fcn.  L-cllrvi'ii.  I  lon^,  :ii!i)aU'.  nut  connate: 
l(Mvi'>  \--/  Iool;  :  pn^piT  pi'tiiilr  i'  loiij;-  on  the  lower 
!,-;,v,->.  hut  tinno  nii  \}u-  unnrr  uii.>>  :    Irallcls  linear-lanceo- 
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late,  barely  acute,  not  contiguous,  i^'  long;  peduncles 
about  1°  long,  floriferous  on  the  upper  third;  flowers 
racemose,  nearly  sessile,  with  ovate  bracts  shorter  than 
the  pedicels;  calyx  broadly  campanulate,  tube  i"  long; 
teeth  triangular  and  about  one-third  the  tube;  flowers 
purple;  banner  3"  long,  bent  abruptly  and  remotely  from 
the  calyx  tips  to  45-90°,  oval,  sides  reflexed;  wings  arched 
60°,  and  exposing  .the  base  of  keel,  oblong,  ^"  shorter 
than  the  banner;  keel  abruptly  bent  to  iio*^,  and  apex 
produced  to  a  point,  i^"  high,  base  of  blade  a  trifle 
arched,  about  i"  shorter  than  the  wings,  light  colored; 
flowers  horizontal,  about  3'  apart;  pods  lenticular,  much 
the  shape  of  the  Kentrofhyta  group  when  flat  beaked, 
the  upper  y4  or  }^  perfectly  flat  and  triangular-acute, 
the  ventral  suture  nearly  straight,  cross-section  oval  near 
the  base  of  the  pod,  chartaceous,  narrowed  at  very  base, 
but  sessile,  lunate,  i-celled,  seed-bearing  in  the  middle, 
4"  long,  2^"  wide. 

The  type  is  in  the  California  Academy  of  Sciences. 

Astragalus  ynlianus,  San  Julio,  Lower  California, 
Brandegee,  April  19,  1889.  This  appears  to  be  near  to  A . 
sahtilonum.  Annual,  erect;  inflorescence  corymbiform 
by  the  shortening  of  the  upper  nodes ;  stems  mostly  shaggy 
with  partly  spreading  hairs,  except  the  rather  shortly  and 
sparsely  pubescent  pods;  nodes  6"  to  i'  apart;  leaves  4' 
long,  of  7-8  pairs  of  narrowly  elliptical  acutish  leaflets, 
which  are  6"  long  and  i  to  iV'  wide;  proper  petiole  6-9" 
long;  peduncles  stout,  as  long  as  the  leaves,  the  rachis 
as  long  in  fruit;  flowers  in  a  close  raceme,  lax  in  fruit, 
nearly  sessile,  reflexed  and  fruit  also ;  calyx  campanulate, 
tube  I "  long,  subulate  teeth  about  the  same;  pods  ob- 
liquely-oval, swelled  to  circular  in  the  middle,  contracted 
at  base,  with  a  flat,  triangular,  acuminate  beak,  2"  long, 
which  is  nearly  central;   ventral  suture  thick,  not  sulcate. 
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seed-bearing  in  the  middle  and  seed  stalks  long,  pods  6* 
long  by  3"  wide,  papery;  flowers  nearly  white,  but  purple 
tipped,  apparently. 

Astragalus  serotinus  Gray,  Pac.  R.  R,  Rep.  12,  18 
and  51,  i860,  var.  cahpestris  (Nutt.  T.  &  G.  Fl.  1, 
351.  1838. 

Astragalus  campestris  Gray,  P.  A.  A,  6,  229. 

Astragalus  convalfarius  Greene. 

No.  6032b.  September  11,  head  of  the  Sevier  River, 
Utah,  8000''  alt.,  in  gravel,  under  Piaus  pottderosa. 

No.  6oiSn.  September  7,  Panguitch  Lake,  Utah,  in 
volcanic  gravel,  under  Pinus  pottderosa. 

No.  5958q.  August  29,  Brigham  Peak,  Utah,  11,700° 
alt.,  on  open  slopes,  at  and  above  timber  line,  in  gravel. 

No.  6oo2n.  September  6,  Panguitch  Lake,  Utah,  in 
gravel,  8400°  alt.,  under  pines. 

No.  5695h.  July  27,  Mt.  Ellen,  Henry  Mountains, 
Utah,  10,500^  alt,,  on  open  slopes,  above  timber  line  and 
below  it,  in  volcanic  soil;  never  seems  to  grow  in  any  but 
well  drained  soil. 

It  is  manifest,  from  an  abundance  of  material  from 
many  localities,  that  this  is  only  a  variety  of  A.  serottMus, 
since  the  calyx  teeth  and  keel  of  the  flower  vary  much, 
and  show  all  sorts  of  intergrades. 

As  has  been  indicated  above.  Astragalus  sirigosus 
Coulter  and  Fisher,  with  its  synonym,  A.  griseopubcHS 
Sheldon,  is  the  same  as  A.  scrotinits.. 

Astragalus  Hookerlanls  {T.  &  G.)  Gray,  var. 
WiiiTNKYi  (Gray  P.  A.  A.  6.  526).  An  examination  of 
;i  hirjfc  amount  of  material  from  the  California  Academy 
of  Sciences  sliows  that  this  is  only  a  variL-ty  of  -I.  Ilook- 
rrhniHS.  as  the  characttTs  do  not  h.ild. 

A>{ni^^,i/u<  \'iri::i>iaif  Siuld.)n.  Death  \'alley  Rep., 
sci-nis  to  be  the  same  as  .1.  <ii/'iili'iiiiiii  Grav. 
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Astragalus  eremicus  Sheldon,  Death  Valley  Rep.,  was 
based  on  a  very  imperfect  and  small  specimen  of  A.  CouU 
teri  var.  Fremonti. 

Astragalus  Coulteri  var.  Fremonti  (T.  &  G.  Pac. 
R.  R.  Rep.  4,  80).  From  a  large  an^ount  of  material  I 
find  transitions  between  this  and  A.  Coulteri^  but  find 
that  many  specimens  referred  to  this  are  really  only  forms 
of  A.  lentiginosusy  and  not  truly  referable  to  the  type  of 
A.  Fremonti, 

Astragalus  No.  1961,  Coville,  Death  Valley  Rep.  277, 
is  Sophora  stenophylla. 

Astragalus  amphioxys  Sheldon  (not  Gray)  in  Coville, 
Death  Valley  Rep.  85,  Nos.  496  and  543  is  A.  leucolobus 
Jones,  which  is  not  the  same  as  A .  lectulus  Watson. 

Astragalus  Purshii  Sheldon  (not  Hooker),  Death 
Valley  Rep.  87,  No.  119. 6,  from  the  Tejon  Mountains, 
California,  is  also  A.  leucolobus  Jones.  Pringrle's,  from 
the  same  region.  May  13,  1882,  is  the  same.  A,  leucolo- 
bus is  well  marked  by  the  roundish,  long- villous  pubescent 
leaflets;  densely  caespitose  habit;  large  lanceolate, hyaline 
bracts,  2"  long;  usually  black-hairy  calyx  (the  pods  are 
those  of  A.  Purshii);  hairy  stipules;  purple  lowers, 
with  banner  having  a  striate  purple-veined  white  spot; 
peduncles  2  to  6'  long,  erect  or  spreading,  always  capi- 
tately  6  to  12  flowered,  and  flowers  ascending. 

Astragalus  cibarius  Sheldon.  This  well  marked  spe- 
cies was  fully  described  by  me  in  my  Contributions,  No. 
3,  291,  and  I  provisionally  referred  it  to  ^.  glareosus,  but 
indicated  its  variance  from  that  species,  preferring  to  do 
that  rather  than  to  make  a  possible  synonym.  Mr.  Shel- 
don, however,  with  very  little  material  to  work  on  and 
without  exercising  the  usual  courtesy  in  such  cases,  pub- 
lishes it  without  even  mentioning  the  fact  that  it  had  been 
previously   and   fully   described   by   me.     It  is  possible. 
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however,  tKat  its  hasty  publication  prevented  a  proper  ex- 
amination of  the  literature  on  the  species. 

Astragalus  Chamaleuce  Gray,  This  name  belongs  to  the 
Pkaca pygmtea  of  Nuttall,  but  so  far  I  can  find  no  one  who 
knows  what  that  species  is.  The  only  character  that  seems 
assured  is  the  habitat  which  is  "  Rocky  Mountains,  on  the 
hills  of  Ham's  Fork  of  the  Colorado  of  the  West,"  which 
means  Ham's  Fork,  southwest  Wyoming,  on  the  northern 
slopes  of  the  Uinta  Mountains.  So  far  as  the  description 
goes  this  might  be  some  form  of  A,  amphioxys,  A.  cica- 
da, or  A.  glareosus.  The  forms  collected  by  me  have 
all  been  referred  by  others  to  A .  glareosus,  but  an  ex- 
amination of  authentic  material  of  the  latter  species  shows 
that  my  plants  are  not  A.  glarcosus.  They  are  identical 
with  Watson's  A.  Chatmelence  Bot.  King's  Exp.  74.  The 
stems  are  woody,  flat  on  the  ground,  as  if  rooting;  pods 
very  variable,  always  pubescent,  but  sometimes  sparsely  so, 
walls  fleshy  and  pulpy,  i "  thick,  ventral  suture  thick  and 
barely  if  at  all  intruded,  a  trifle  sulcale  ventrally,  usually 
flattish  on  the  dorsal  suture,  cross-section  oval,  the  pod 
being  obcompressed,  usually  3"  thick  and  4 "  wide,  vertical 
longitudinal  section  oblong  and  arcuate,  9"  or  more  long, 
horizontal  longitudinal  section  oval-ovate  to  ovate,  pods 
seldom  over  an  inch  long,  jointed  to  a  very  short  stipe, 
but  often  very  deeply  sulcate  ventrally  and  even  dorsally 
at  base,  the  inner  wall  is  thick  and  woody,  but  the  outer 
is  soft  pulpy,  cavity  is  full  of  hairs,  showing  that  it  is 
filled  with  juice  during  part  of  its  growth,  the  cavitv  is 
double  the  width  nf  the  si;fds  when  thev  iire  green ; 
c;il_v\  I"  tliii'k.  I "  wiclt;  iin<i  .["  lonj;.  hvaline.  thicker  at 
has,-.  cU-ll  dci-|H-r  ahnvi'  and  l-.w.-r  t^-clii  iht-  longer.  For 
turlh.T  notes  s,-i-  my  L^untrihnli.iiis  t,.  i'.)^.  Should  this 
j>n.\c  l->  W-  ili>liiul  (inni  I.  (  V/r/Wir/iv/o- as  is  quite  likelv 
it  niav  hear  tin- nanu'  <>r    .1.   *' V;;Av/>/.., 
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Astragalus  Cham^leuce  var.  Panguicensis. 

This  puzzling  plant  has  the  habit  of  the  type  and  the 
pods  of  some  forms  of  A.  amp/iioxys;  pubescence  almost 
shaggy,  very  dense,  of  very  fine  and  slender  hairs  fixed 
by  the  base ;  nodes  usually  longer  than  the  triangular, 
hairy,  green  stipules,  which  are  2-3"  long;  stems  pros- 
trate ,  2-6'  long ;  root  woody  and  with  many  short  branches ; 
leaves  2-3'  long,  slender  petiole  longer  than  the  rachis; 
leaflets  contiguous,  6-8  pairs,  elliptical,  2-3"  long,  obtuse; 
pods  linear-lanceolate,  1'  long  by  2-3"  wide,  short-acumin- 
ate,  very  much  obcompressed  till  cross-section  is  linear, 
doubly  sulcate  throughout  ventrally,  ventral  suture  promi- 
nent externally,  not  at  all  sulcate  dorsally,  i-celled,  coriace- 
ous and  fleshy  when  young,  finely  and  closely  appressed- 
pubescent;  flowers  light  purple,  9' long;  banner  4"  longer 
than  the  calyx  and  1-2"  longer  than  the  keel ;  calyx  nearly 
cylindrical,  but  larger  at  the  mouth,  tube  4-5'  long,  i" 
wide,  subulate  teeth  i"  long,  calyx  pubescent  like  the 
leaves,  but  less  densely  so,  green,  nearly  sessile;  bracts 
lanceolate  hyaline,  2-3"  long;  flowers  in  heads  6-8,  on 
short  peduncles,  ascending;  corolla  like  that  of  A, 
CAamce/euce.  No.  6002m  and  6o23f,  September  8,  1894, 
Panguitch  Lake,  Utah,  8400    alt.,  in  gravel. 

Astragalus  Musiniensis. 

With  the  habit  of  A.  Newberry i  Gray,  but  allied  to  A, 
ctcadcB  Jones.  Densely  caespitose  in  small  tufts,  crown 
thick  with  coarse  petioles  and  large,  glabrous,  triangular, 
nervose  stipules,  4"  long,  which,  with  the  petioles,  form 
heads  at  the  crown;  petioles  stout,  i'  long,  crowned  by 
1-3  lanceolate  to  elliptical-lanceolate  leaflets,  i'  or  less 
long;  pubescence  minute,  dense  and  appressed  through- 
out; pods  ovate,  9"  long,  3-4"  wide,  with  an  incurved  and 
acute  apex,  very  shortly-strigose  pubescent,  i-celled, 
sulcate    ventrally   at    base,    cross-section    nearly    round. 
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outer  coat  loose;  flowers  not  seen.  This  would  paas  tor 
some  ior^  oi  A.  SVearberryi  var.  triocar-pus,  bul  forlhr 
loose  oBtrr  coal  of  the  pod.  It  may  be  a  reduced  form 
•4  A.,  rirmdn  or  even  of  A.  JVrufberryi  var.  eriocarpm. 
hrt  dw  kafleta  are  of  different  shape,  though  in  the  latter 
^ccio  ri>ey  are  often  reduced  to  three.  No.  54543. 
J^K  16.  1894.  two  miles  south  of  Perron,  Utah,  on  cUv 
dapcs,  xt  about  6000-  alt. 

AffntAGALUS  ciCAD^e  var.  laccoliticus. 

Flmts  tofted,  perennial,  proper  stems  very  short  and 
■odes  not  longer  than  the  triangular,  green,  verystrigost 
sopnles.  which  are  3"  long,  adnate,  not  connate;  leava 
3—4'  long,  the  petiole  as  long  or  longer  than  the  racbis; 
Iraflets  5-7  pairs,  acute  at  both  ends,  nearly  oval  butup- 
parently "diamond-shaped,  contiguous,  4—5"  long.  3 "wide; 
pubescence  short,  stiff,  dense,  appressed,  fixed  bytht 
middle  or  near  it ;  peduncles  shorter  or  barely  longer  than 
the  leaves,  erect  in  flower  and  decumbent  in  fruil.  capi. 
tately  few-flowered;  flowers  like  aniphinxys,  purple,  1' 
long:  calyx  nearly  half  the  whole,  tube  4"  long.  subuUie 
teeth  I "  long,  calyx  tube  cleft  deeper  above  by  a  broad 
sinus,  finely  pubescent;  flowers  and  fruit  ascending;  pods 
ovate  to  elliptical,  acute,  1'  long,  5-6"  wide,  rounded  al 
base,  puberulent  when  young,  outer  coat  separating,  but 
reticulations  not  evident.  No.  5658q.  July  21,  1894,111 
CottrelTs  Ranch,  Henry  Mountains.  Utah,  6000^  alt.,  in 
volcanic  gravel. 

Astragaiiis  lentiginosus  Dougl.  G.  Don,  Gen.  Sj'si. 
Gard.  and  Bot.  2,  257.  1832;  Hook,  Fl.  i,  151.  Thisis 
the  most  annoying  group  of  forms  in  the  genus,  com- 
prising all  perennial  forms  of  the  group  with  2-ceIled  pods, 
The  pods  vary  from  membranous  to  cartilaginous  and  a« 
connected  throughout,  the  flowers  vary  from  white  W 
purple,   and    the    shape  of   the  pods  from  lanceolate    to 
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oval-ovate  at  least,  always  acute  and  often  acuminate.  I 
have  tried  in  vain  to  separate  the  forms  into  valid  species. 
As  a  rule  the  sutures  meet  near  the  upper  side  of  the  pod 
by  the  great  intrusion  of  the  dorsal  suture,  but  sometimes 
they  do  not  quite  meet,  especially  when  old,  pods  often 
didymous  by  being  deeper  sulcate  than  usual. 

Astragalus  lentiginosus  var.  diphysus  (Gray,  PI. 
Fend.  34,  1849.  This  includes  all  the  purple  and  large 
flowered  forms  of  eastern  Nevada  and  Uitah  to  Colorado 
and  New  Mexico  and  south  to  Arizona  having  membran- 
ous to  chartaceous  pods. 

Astragalus  lentiginosus  var.  McDougali  (Sheldon, 
1.  c.  9,  169).  This  seems  to  include  A.  Rothrockii Sh^X- 
don,  1.  c.  9,  174.  This  includes  all  forms  with  small  and 
coriaceous  pods. 

A.  lentiginosus  var.  cuspidocarpus  (Sheldon,  1.  c. 
9,  147).  This  includes  all  forms  with  acuminate,  long 
and  coriaceous  pods.  It  is  described  by  Mr.  Sheldon  as 
i-celled,  but  authentic  specimens  from  Leiberg's  collec- 
tion named  by  Mr.  Sheldon  are  2-celled.  The  range  of 
this  variety  is  northward,  while  the  var.  McDougali  is 
mostly  southward. 

Astragalus  lentiginosus  var.  chartaceus. 

No.  5627m.  July  13,  1894,  Ephraim,  Utah,  in  clay, 
6000°  alt. 

This  plant  is  very  nearly  like  the  type  in  pubescence, 
the  leaves  being  rather  thick  and  almost  wholly  glabrous, 
from  almost  obcordate  to  obovate  emarginate;  the  pods 
vary  on  the  same  plants  in  the  width  of  the  septum  from 
less  than  A-2"  wide,  but  always  2-celled  by  being  deeply 
sulcate  v^entrally,  the  walls  are  chartaceous,  very  deli- 
cately veined  externally  with  parallel  veins  which  throw 
off  many  veinlets  which  connect  with  each  other,  the  pods 
are  perfectly  smooth    with   a  triangular,  incurved,   short 
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tip,  the  cross-section  is  nearly  didymous  or  very  often  with 
the  re-entering  angle  on  the  dorsal  side  absent,  pods  i— li' 
long  and  about  8"  wide,  3-5  in  -a  very  loose,  subcapitate 
raceme  which  is  shorter  than  the  leaves;  the  flowers  are 
like  those  of  the  type.  This  plant  grows  on  flat  clay 
land,  in  Sanpete  valley,  at  about  6000  ft.  altitude.  It 
grows  in  clumps  with  nearly  prostrate  stems  4-8'  long. 
This  may  prove  to  be  a  mere  form  not  worthy  of  varietal 
rank. 

Astragalus  lentiginosus  var.  nigricalvcis.  Bakers-, 
field,  Kern  County,  California,  Miss  Eastwood,  March 
24,  1893.  Densely  short -woolly -pubescent  throughout, 
or  velvety,  except  the  less  pubescent  older  leaves  and 
mature  pods ;  calyx  densely  black-hairy ;  leaflets  obovate 
to  oblanceolate,  emarginate  to  truncate,  5—9  pairs ;  petioles 
and  peduncles  various;  stipules  triangular,  small,  re- 
flexed;  flowers  white,  6"  long,  in  heads  in  flower  and  in 
short  spikes  in  fruit;  calyx  campanulate  to  short-cylin- 
dric,  tube  ii"-2"  long,  i"  wide,  scarcely  gibbous  at  base, 
teeth  half  the  tube  or  less,  subulate  to  triangular,  calyx 
sessile  or  nearly  so;  bracts  ovate,  i"  long;  banner  elong- 
ated, oblong,  3-4"  long,  ascending  45-60°  in  gentle  curve 
remote  from  calyx  tips,  sides  reflexed  k"  wide  most  in  the 
middle;  wings  narrowly  oblong,  nearly  straight,  a  trifle 
longer  than  the  keel ;  keel  straight,  apex  gently  arched  to 
go'-'  in  a  uniform  curve  from  apex  to  end  of  curve,  shortly 
acute,  2—3"  shorter  than  banner;  pods  i'  long,  oval  to 
ovate,  always  more  or  less  lunate,  chartaceous,  mottled, 
tip  short-triangular  to  short-acumiii;ite.  always  incurved, 
2-cellu(l,  sulc;tte  venlriilly:  puds  ^--j.  ilowi-rs  10-15:  per- 
crini^il  uilli  a.'^ccndin-  sH-nis.  i-^  liij,'li.  Also  collected 
:H  Alcatik-.  Cililorniii.  M;i_v.  iSSr.  Iir;iiuli-<;e*;.  Tvpt-  in 
llir    C-alilui-nia  Ava(k-mv  nl'  Sciciurs    IkTharium.  as  \\cll 
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Astragalus  lentiginosus  var.  diaphanus  (Dougl. 
Hook.  Fl.  I,  151).  This  precedes  lentiginosus  on  the 
page,  but  I  follow  the  usual  rule  of  keeping  up  the  long 
used  name.  This  variety  includes  all  papery  pods  which 
are  linear,  compressed  and  falcate,  and  may  include  A. 
palans  Jones  with  its  variety  araneosus  (Sheldon,  1.  c.  9, 
170),  though  A. palans  seldom  has  papery  pods. 

Astragalus  lentiginosus  var.  latus  Jones,  Zoe  4, 
272.     A.  salinus  Howell. 

This  includes  the  prostrate  forms  with  oval  pods. 

Astragalus  palans  Jones  var.  araneosus  (Sheldon, 
1.  c.  9,  171). 

No.  S2i5e.  May  14,  1894,  Rockville,  Utah,  3500°  alt., 
in  red  sand. 

No.  Si63h.  May  4,  1894,  Silver  Reef,  Utah,  in  gravel, 
3500°  alt. 

No.  5218.  May  15,  1894,  Rockville,  Utah,  in  red  sand, 
3500°  alt. 

This  is  a  variety  of  the  type  approaching  lentiginosus 
var.  diphysuSy  and  appears  to  be  the  same  as  A,  araneosus 
Sheldon,  the  type  of  which  is  in  my  collection. 

Astragalus  amphioxys  Gray  has  for  a  synonym  A,  cres- 
centicarpus  Sheldon,  being  exactly  typical;  2\%o  A.  ves- 
per tinus  Sheldon,  1.  c.  9,  150,  in  which  the  pod  is 
obcompressed.  The  flattening  either  into  compressed  or 
obcompressed  is  purely  accidental  in  this  species,  and 
varies  with  the  development  and  bending  of  the  pod. 

All  the  forms  of  Astragalus  amphioxys  are  at  once  dis- 
tinguishable from  any  forms  of  A^  Shortianus  by  the 
pubescence,  which  is  in  the  latter  species  fixed  by  the 
base,  while  in  the  former  it  is  fixed  near  the  middle,  and 
therefore  giving  the  plants  a  silvery  appearance. 

Astragalus  Nczuberryi  Gray.  Having  now  gone  over 
again  and  again  the  ground  where  this  species  was  found, 
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and  having  gathered  very  many  specimens  of  all  forms,  I 
am  certain  that  this  is  identical- specifically  with  A.  trio- 
carpus  Watson,  and  must  therefore  take  the  name.  Un- 
fortunately Watson's  type  is  an  abnormal  form  of  his 
species,  having  grown  in  the  shade,  and  therefore  having 
abnormally  long  peduncles,  but  having  collected  it  abaa- 
dantly  near  his  typical  localities,  and  finding  both  long 
and  short  peduncles,  according  to  the  exposure,  I  have 
no  hesitation  in  placing  it  here  as  a  variety  of  A.  New- 
berry i. 

Astragalus  Newberryi  Gray  var.  eriocarpus  (Wat- 
son, Bot.  King  5,  71).  This  includes  A.  caadelarius  and 
var.  exiguHS  Sheldon. 

Astragalus  PurshU  v&r.  tinctiis  Jones,  Contributions  5, 
269.     Astragalus  lanocarpus  Sheldon  is  the  same. 

Astragalus  Seatoni  n,  sp.  Near  to  Hartwegi,  but 
with  slender  stems.  Collected  by  H.  E.  Seaton,  on  Mt. 
Orizaba,  Mexico,  10,000"  alt.,  August  6,  1891.  Also  by 
Bourgeau,  at  Cacubaya,  near  Mexico  City,  1866.  The 
latter  plant  is  stouter,  strigose  and  with  fewer  leaflets; 
pods  papery;  root  thick.  Seaton's  plants  have  very 
slender  ascending  or  spreading  stems;  leaflets  linear  or 
nearly  so,  6-8"  long,  10-12  pairs;  peduncles  long  and 
slender,  4—8'  long;  spikes  linear,  loose,  1—2'  long;  bracts 
scarcely  Ansible;  calyx  almost  globular,  the  tube  about 
i"  long  and  teeth  one-third  as  long,  triangular  and  black- 
hairy;  flowers  yellowish  or  white,  sessile;  banner  round, 
not  over  i"  long  or  less,  sides  reflexed,  a  little  longer  than 
the  narrow-oblong  wings,  which  art  arcuate,  and  about 
one-fourth  longer  than  the  Sfmicirciilar  oblique  keel: 
p..ds  ol)l..n^f-ov;il.  1  long,  i"  widu.  atid  cros.^i-stction 
niMih-  niurid.  dfi'plv  sulciite  and  scplum  produced,  but 
pnils  n.)l  wliollv  .'-cfllfd.  .ipicuhUf.  \  ,tv  short  stipitate. 
uppart-nti\-  iuiiiU'd  lo  llu-stipo:    pods  .iiul  flowers  redexed 
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and  nigrescent,  with  short  stiff  hair;    plants  otherwise 
nearly  glabrous. 

Astragalus  Hornii  var.  minutiflorus.  Flowers  about 
2 J"  long;  calyx  teeth  blunt  and  short;  tube  i"long;  pods 
nearly  oval,  with  an  acuminate  beak,  2j"  wide,  4"  long, 
including  the  beak,  3-6  in  a  close  head;  a  trifle  sulcate 
ventrally,  nearly  smooth,  and  whole  plant  nearly  smooth; 
peduncles  slender,  2-2 J'  long,  shorter  than  the  leaves; 
this  has  the  habit  of  A .  lentigmosus  var.  diaphanus, 

San  Jorge,  Lower  California,  Brandegee,  March  17, 
1889,  on  saline  flats. 

OxYTROPis  acutirostris  (Watson,  P.  A.  A.  20,  360, 

1885). 

Astragalus  acutirostris  Watson,  1.  c. 

Astragalus  streftofus  Greene. 

An  examination  of  flowering  specimens  of  Greene's 
species  and  of  the  duplicate  type  specimens  of  A.  acutir- 
ostris make  it  certain  that  this  is  a  true  Oxytrofis  and  not 
an  Astragalus.  A  very  valuable  character  separating  this 
genus  from  Astragalus,  which  seems  to  have  been  at  least 
partially  overlooked,  lies  in  the  wings,  which  are  always 
enlarged  and  lobed  at  the  tip,  generally  very  much  en- 
larged and  crumpled,  and  little  like  any  American  As- 
tragali,  though  A.  calycosus  has  lobed  wings. 

Should  it  be  necessary  to  reduce  this  genus  to  Spiesia^ 
the  name  must  be  S,  acutirostris  (Watson). 

OxYTROPis  NOTHOXYS  (Gray,  P.  A.  A.  6,  232,  1866). 

Astragalus  nothoxys  (Gray,  1.  c.) 

Spiesia  nothoxys  (Gray). 

This  species  is  manifestly  an  Oxytropis,  and  has  been 
confounded  by  most  Arizona  collectors  with  A,  Arizoni- 
cus,  having  been  distributed  widely  as  that  species. 

Hedysarum  boreale  var.  leucanthum  (Greene,  Pitt. 
September  20,   1892,  page   294).     Hedysarum  jlavescens 
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Coult.  and  Fisher,  Bot.  Gaz.  18,  300.  Greene's  name 
seems  to  be  the  older,  and  though  the  description  is  so 
meager  that  no  one  can  tell  what  it  belongs  to,  yet  from 
the  locality  it  is  quite  liable  to  belong  to  H.  boreale.  At 
any  rate,  H .  flavescens  is  manifestly  a  form  of  //■  boreale. 
Prof.  Kelsey  thinks  this  is  more  than  an  albino  form,  and 
so  it  seems  to  be.  N.  L.  Britten,  in  the  "  Check  List," 
considers  H.  boreale  and  Mackemii  as  forms  of  the  same 
species,  but  I  certainly  would  not  so  consider  them.  H. 
boreale  is  separable  from  the  other  by  the  areol£e  of  the 
pods,  being  nearly  as  wide  as  long,  by  the  calyx  teeth  very 
short  and  triangular,  and  by  the  short  banner;  in  H. 
Mackemii,  the  calyx  teeth  are  long,  the  areolie  linear  or 
nearly  so,  and  the  banner  as  long  as  the  keel;  there  is 
some  variation  in  the  characters,  but  I  have  never  seen 
specimens  which  could  not  at  once  be  separated  by  the 
areolie  of  the  pods.  The  sporadic  appearance  of  H, 
boreale  in  the  southern  part  of  its  range  is  in  favor  of  its 
identity  with  //.  Mackemii,  hut  until  its  characters  fail  I 
see  no  way  but  to  keep  it  up.  The  eastern  forms  of  H. 
Mackemii  have  smaller  flowers  and  long  filiform  calyx 
teeth,  so  far  as  I  have  seen  them. 

Lathyrus  Utahen.sis. 

No.  5441I-  June  15.  1894.  Ireland's  Ranch.  Utah,  at 
the  head  of  Salina  Canon,  in  gravel,  at  8000°  alt. 

This  is  the  plant  referred  to,  L.  falustcr  var.  myrtif alius, 
by  Watson  in  King's  Report  and  is  Watson's  No.  296. 
Whatever  may  be  done  with  the  apparently  interminable 
forms  ot  this  ffemis  in  the  Sierriis  and  northward  this 
species  sfi'ms  to  be  .•'ulliciemh  dislinct  from  them  all  to 
warrant    reeoj^niilion.      LeatU>l>;    >\\-.\\.    1     lonj,'.    obtuse   at 

;iThl  Iraly.  iTiiilorm  ami  \  arimisly  .-ul.'/  hiirh  or  less  and 
lUMilv    /    wide:    nrchinele-    j-S'    Ioml'.    iisuallv    about   as 
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long  as  the  leaves,  rarely  more,  often  less,  4-6  flowered; 
flowers  9"  long,  dirty  purple  or  white;  calyx  lobes  subu- 
late-triangular, the  lower  about  equaling  the  tube  which 
is  i^''  long;  fruit  half-elliptical,  2'  long;  whole  plant 
smooth,  plants  straggling  upwards  from  3-6°  high,  among 
oak  brush.  This  plant  which  is  very  common  through- 
out Utah  at  middle  elevations  varies  but  little.  I  refer 
here  also  Miss  Eastwood's  specimen.  No.  i,  from  Du- 
rango,  Colorado,  and  Ward's  specimen  from  Utah  col- 
lected in  1875.  ^'  p^f(^ciJIo7'us  may  be  a  starved  form  of 
this  species,  but  from  the  imperfect  material  of  that  Ipecies 
it  is  impossible  to  tell  what  its  limits  are. 

POTENTILLA    UtAHENSIS  var.   CAMPESTRIS. 

Ivesia  Utahensis  var.  campcstris. 

No.  1624.  Whitney  Meadows,  Sierra  Nevada  Moun- 
tains, California,  8500°  alt.,  August  19.     Coville. 

Young  leaves  silky,  long-villous:  narrow  leaflets  2 J" 
long  or  less;  plants  less  glandular,  but  otherwise  the 
same,  though  a  little  more  slender  and  leaflets  not  com- 
pacted. 

Amelanchier  alnifolia  var.  Utahensis  (Koehne, 
Die  Gattungen  der  Pomaceen.  Berlin,  Ostern,  32,  t.  2, 
1890). 

No.  5204d.  May  10,  1894,  Cedar  City,  Utah,  in  gravel, 
6000'^  alt. 

No.  5224n.  May  15,  1894,  Rockville,  Utah,  in  red 
sand,  at  3500  alt. 

No.  5286k.  May  22,  1894,  Kanub.  Utah,  5300°  alt., 
on  sandstone  rocks. 

No.  5149I.  May  3,  1894,  Silver  Reef ,  Utah,  on  slopes, 
3500^  alt. 

A  large  number  of  specimens  from  different  localities 
and  elevations  show  all  sorts  of  variations  in  this  most 
variable  species,  the  variations  being  due  to   aridity  and 


680  CALIFORNIA    ACADEMY    OF    SCIENCES. 

exposure.  I  therefore  place  this  variety  where  I  did  the 
original  specimen  collected  by  me  in  1880,  No.  1716,  at 
Leeds,  S.  Utah,  upon  which  the  species  of  Koehne  was 
founded.  This  would  seem  to  he  A.  pallida  var.  argala 
Greene. 

All  the  numbers  given  above  have  acute  leaflets,  the 
following  have  obtuse  and  rounded  leaflets  and  are  nearer 
the  type  of  A.  Utahensis. 

No.  5006a.  April  4,  1894,  Copper  Mine,  id  miles 
west  of  St.  George,  Utah,  5200°  alt.,  on  rocky  slopes. 

No. '528911.  May  23,  1894,  Johnson,  Utah,  5000°  alt., 
in  rocky  places. 

No.  53i2n.  May  28,  1894,  carton  above  Tropic,  Utah, 
6500°  alt.,  on  slopes. 

No.  529ie.  May  25,  1894,  15  miles  south  of  Pahria, 
Ariz.,  in  gravel,  5000°  alt. 

No.  5663k.  July  23,  1894,  Marvine  Laccolite,  Henry 
Mountains,  Utah,  6000°  alt.,  in  gravel. 

No.  509Sh.  April  21,  1894,  Pagumpa,  Arizona.  4000° 
alt.,  in  gravel. 

No.  5o82d.     April  20,  same  locality. 

PuRSHiA  TRiDENTATA  var.  <;landulosa  (Curran,  Bui. 
Cal.  Acad,  i,  153).  I  agree  with  Mrs.  Brandegee  (Mrs. 
Curran)  that  this  is  only  a  variety  of  P.tridentata.  Hav- 
ing examined  all  of  Mr.  Coville's  specimens  in  the  Na- 
tional Herbarium  I  failed  to  find  constant  characters. 

POTENTILLA    SABULOSA.       IvESIA    SABULOSA, 

No.  6032.     Sept,  II,   1894,  head  of  the  Sevier  River 

amonjr  pines,  Sooo^  alt,,  in  compact  <jriivelly  clay. 

This  plant  ranks  next  to  P.  A'fm^ii.  hut  very  much  re- 
sftnhU-s  /  '/ti/tri/f/'s.  Sttjms  tTcct,  (>-o'  li.'nj;,  rather  slender. 
jrruwinjj  iti  palchi.'s  mucli  al'tiT  the  tasliion  of  Arcuiiihi 
A'iiiu.'''-  and  Fnidh-ri-.  ]H-ials  linear  to  obhinceolate.  about 
a.'^  Inn;;  as  tlie  calyx  Icjbes:    aixessdry  calyx  lobes  minute. 
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obtuse,  thickish ;  main  calyx  lobes  ovate  to  triangular  and 
acute;  seeds  1-2,  orbicular,  nearly  equaling  the  calyx, 
smooth;  receptacle  very  setose;  whole  plant  glabrous 
(but  not  glaucous)  except  the  sparingly  hairy  upper  stems 
and  calyx  tube;  leaves  1^-3'  long,  linear,  with  broad, 
thick,  densely  imbricated  sheaths  below  and  thus  forming 
close  mats. 

This  plant  abounds  in  pine  forests  at  the  head  of  the 
Sevier  River,  at  about  8000  ft.  alt.,  growing  in  very  poor, 
somewhat  gravelly,  clay  soil. 

RiBES  LACUSTRE  var.  LENTUM. 

No.  56950.  July  27,  1894,  Bromide  Pass,  Henry 
Mountains,  Utah,  10,000°  alt.,  in  gravel. 

No.  5397k.  June  5,  1894,  Head  of  Bullion  Creek, 
Utah,  in  gravel,  at  10,000°  alt. 

No.  5684t.  July  25,  1894,  Mt.  Ellen  Park,  Henry 
Mountains,  Utah,  10,000°  alt.,  in  gravel. 

Densely  covered  throughout  with  a  yellowish,  viscous 
pubescence,  as  well  as  soft  hairs.  This  is  the  common 
form  throughout  the  mountain  region  of  Utah  and  Ne- 
vada, the  pubescence  being  so  viscous  as  to  stain  the 
sheets  yellow  in  which  the  plants  are  collected.  It  is  pos- 
sible that  the  glutinous  pubescence  was  overlooked  in 
Gray's  type  of  var.  molle,  in  that  case  this  will  be  ident- 
ical with  it. 

OENOTHERA  TRILOBA  var.  ECRISTATA. 

No.  6oi5t.  September  6,  1894,  Panguitch  Lake,  Utah, 
on  muddy  shores,  8400°  alt. 

No.  5893r.  August  23,  1894,  head  of  Bullion  Creek, 
Utah,  11,500°  alt.,  in  subalpine  parks,  in  gravel. 

No.  5174.  May  22,  1894,  Kanab,  Utah,  5300°  alt.,  in 
meadows. 

No.  5638d.  July  16,  1894,  Burrville  Sink,  Utah,  on 
muddy  shores,  7500°  alt. 

2d  Skb.,  Vol.  Y.  (  44  )  October  3,  18D5. 
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No.  539711.  June  5,  1894.  near  Tate  Mine,  on  Bullion 
Creek,  Utah,  10.000=  alt.,  in  gravel,  along  stream. 

Xo.  53i2q.  May  28,  1894,  canon  above  Tropic,  Utah. 
in  gravel,  6500^  alt. 

No.  6o56ah.  September  i8.  1894,  De  Motte  Park. 
Buckskin  Mountains,  Arizona,  9000-  alt.,  in  gravel. 

No.  Sg57b.  August  29,  1894.  Brigham  Peak,  near 
Marysvale,  Utah,  icsoo*^  alt.,  in  alpine  meadows. 

The  western  forms  of  this  species  have  the  pod  desti- 
tute of  a  crest  or  lobe  at  the  top.  I  have  seen  but  one 
specimen  west  of  the  Plains  (from  California)  that  is 
truly  tj-pical,  the  rest  belong  to  this  variety-.  This  species, 
like  hrachycarpa^  has  the  wings  reduced  to  nothing  at  the 
very  base  of-  the  pod. 

(Ettothera  brachycarpa  Graj-  is  said  by  Watson  to  be 
the  same  as  CE.  marginata  var.  purpurea  Watson  Bot. 
King's  Exp.,  but  an  examination  of  the  t\'pe  in  the 
National  Herbarium  fails  to  establish  the  fact.  The 
specimen  is  so  immature  and  so  poor  that  no  one  can 
say  that  it  is  not  (E.  ctespitosa,  and  which  it  is  far  more 
liable  to  be.  This  would  clear  up  the  sj-nonj-my  verj- 
much,  as  it  is  highly  improbable  that  the  species  to  which 
it  has  been  referred  would  exist  in  subalpine  situations, 
while  its  known  home  is  the  arid  deserts.  4000°  to  5000^^ 
above  the  sea, 

CE.  scAi'OiDEA  var.  Parryi  (Watson,  Am,  Nat.  g,  270). 
(IC.  Parryi  Wat.  1.  c.  This  is  manifestly  only  a  varietj- 
with  pedictls  an  inch  or  less  long  and  a  pod  3"  long. 

CKnotii]:i(A  CARjiioPiivM.A  var.  e'ktioi.aris. 

l'.-ri-iini;il.(Tix:t.  sti-rii^  ii,-ii;illv  siniplf .  1-2- high:  rather 
liiK-lv  piilH-c.-nt  ^ai,l  ;.'l;,n(lulai-':  l<-,iv,-.-  c.irdutc-  to  ncarlv 
r..uii.|  or  rvvu  nv^iir.  ^.h.,u(  T  l-n^:  tliiok.  v.^jny.  I'oar^ely 
(|i-ni,iti-:  pi-tinlr  I-.^'  lon^l  :  lln\\,-i>  in  rather  short  tfr- 
iniual  r.ifiTiii--,  r.-(lili>li,  '.    widr  :    ^u^iiia  capitiite,  i"  wide: 
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calyx  tube  narrowly  obconic,  4"  long;  calyx  tips  free; 
buds  oval,  2"  long;  petals  round  to  rhombic,  3"  long; 
pods  nearly  sessile,  straight  or  arcuate,  12-18"  long,  i^" 
wide,  blunt,  scarcely  narrowed  at  tip,  bluntly  4-angled; 
seeds  very  small.  The  plants  are  inclined  to  be  floccose- 
woolly. 

Rosario,  Lower  California,  Orcutt,  April  30,  1886; 
Mojave  Desert,  California,  May,  1884,  Lemmon;  Sur- 
prise Caiion,  Panamint  Mountains,  California,  Coville  & 
Funston,  Nos.  624  and  725;  also  No.  208,  Funeral 
Mountains,  California,  1891,  same  collectors.  Types  in 
National  Herbarium. 

OENOTHERA  TENUISSIMA 

No.  6083.  September  26,  1894,  Rockville,  Utah,  4000° 
alt.,  in  clay  washes. 

This  plant  belongs  to  the  section  Chylismiaoi  Watson. 
Plants  annual,  very  much  branched  throughout,  forming 
a  large,  rounded,  erect,  bushy  clump,  3°  high  or  less, 
with  very  slender  branches  and  long  axillary  and  terminal 
racemes,  about  8'  long;  these  are  floriferous  throughout; 
each  flower  is  bracteate  with  a  minutely  pediceled,  green, 
ovate  to  triangular  bract  below  each  pedicel;  the  bracts 
become  minute  above  and  gradually  enlarged  into  small, 
acute,  shortly-petioled  leaves  below.  The  main  leaves 
are  lanceolate,  sparsely  and  very  slightly  and  irregularly 
dentate,  acute  at  both  ends,  on  a  varying  petiole,  with 
prominent  primary  and  secondary  veins  below,  which  are 
often  purplish;  leaves  minutely  pubescent  below,  and 
sometimes  with  very  delicate,  sparse,  white  hairs:  plants 
otherwise  wholly  glabrous,  the  blade  of  the  leaf  is  usually 
about  10"  long,  and  the  petiole  as  long  or  much  shorter; 
pedicels  usually  5-8"  long  and  filiform;  pods  clavate- 
oblanceolate,  about  half  the  pedicels,  inclined  to  be 
4-angled,  obtuse  at  apex,  a  little  less  than    i"  wide;   the 
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the  body  elliptical*  wings  2'  wide  or  more*  fruit  deeply 
emarginate  above  and  below,  oil  tubes  2^3  in  the  inten*4ils 
and  4  on  the  commissure ;  leaves  ovate  in  outline,  the 
blade  i4— 2i'  long*  glaucous*  thick*  segpnents  in  the  t}*p- 
ical  form  nearly  contiguous*  ven-  small*  ovate  to  nearly 
square ;  old  leaf-sheaths  ven-  persistent  at  the  crown*  the 
green  sheaths  large*  hyaline,  ner\-ed  and  usually  colored ; 
root  long,  erect  and  fleshy.  In  other  respects  this  plant 
closely  resembles  C  mo»ita»iits^  haxnng  the  same  very  thin 
\^-ings  v,-ithout  an\-  enlargement  except  next  the  seed  and 
all  nearly  equally  developed. 

This  is  No.  1685  ^*  "^y  ^  tab  collection,  and  abounds 
on  the  clayey  and  gravelly  plains,  valleys  and  lower  hill- 
sides throughout  Utah  and  Nevada. 

A  common  form  of  this  species  is  ihe  variety  monockph- 
ALus  Jones  in  Herbarium,  having  the  umbellets  densely 
congested  into  a  single  close  head,  especially  in  fruit; 
the  leaves  are  much  reduced  and  the  segments  contigu- 
ous or  imbricated.  This  form  is  C.  montanus  var.  /fA>A- 
osus  Wats,  in  King's  report  as  to  the  fruit;  it  is  also  hi8 
specimen  from  the  Trinity  Mountains,  Nevada.  The 
type  of  this  form  is  my  specimen  gathered  at  Terminus, 
Utah,  in  1890.  To  this  I  also  refer  a  specimen  from  Can- 
delaria,  Nevada;  also  Palmer's  specimen  from  Pocatello, 
Idaho,  probably  Marsh's  specimen  from  Ft.  Wingate, 
New  Mexico,  and  possibly  a  specimen  of  Whipple's  Ex- 
pedition ticketed  '^California."  All  the  above  specimenH 
are  in  the  National  Herbarium,  there  being  a  duplicate  of 
my  type  in  the  Herbarium. 

CvMOPTERUs  Utahensis  var.  Eastwood^*:. 

Much  more  robust  than  the  type  with  stems  sometimr.s 
16'  high  and  occasionally  somewhat  caulescent;  rayH 
1-2'  long;  fruit  narrower  and  often  much  longer  pro- 
portionally, usually  with  thin  wings  i-ii  "  wide,  generally 
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truDcate  or  barely  emarginate  at  both  ends;  oil  tubes  2  to 
4  in  the  intervals  and  6  to  8  on  the  commissure;  wings 
somewhat  corky-thickened  next  the  seed;  leaves  lanceo- 
late and  the  segments  rather  distant  and  larger;  invol- 
ucres and  involucels  as  in  the  type  species.  The  type  of 
this  variety  is  Miss  Eastwood's  specimen  from  Durango, 
Colorado,  collected  June  3,  1890.  This  variety  was  pre- 
viously collected  by  me  on  May  2,  1890,  at  Cisco,  Utah. 

Mr.  Rose  had  studied  this  form  and  given  it  a  name  in 
the  National  Herbarium,  but  now  considers  it  to  belong 
to  this  species. 

Cymopteras  montanus  Nutt. 

What  I  take  to  be  the  typical  form  of  this  species,  whose 
home  is  on  the  plains  of  Colorado,  Wyoming  and  New 
Mexico,  has  the  flowers  sessile,  or  nearly  so,  among  the 
leaves,  and  even  in  fruit  the  peduncles  are  usually  very 
short,  not  as  long  as  the  leaves  and  decumbent ;  involucre 
a  narrow,  irregular,  hyaline  border;  involucels  always 
conspicuous,  with  very  wide  hyaline  border  and  triangu- 
lar and  green  center,  but  variable  in  size;  flowers  white; 
fruit  never  wider  than  oval,  usually  3"  long;  leaves  never 
sheathing  above  the  ground,  prostrate  on  the  ground. 
Specimens  of  this  species  in  the  National  Herbarium  are 
from  Fort  Lyon,  Arkansas,  Palmer;  Denver,  Colorado, 
Eastwood;  Pueblo,  Colorado,  Hicks:  No.  210  from  Col- 
orado, Hall  and  Harbour;  Fort  Russel,  Wyoming,  Ruby; 
and  Laramie,  Wyoming,  Nelson. 

C.   MONTANUS  Var.   PEDUNCULATIS. 

This  is  a  peculiar  form  or  quite  possiblv  a  new  species 
with  lonji.  erect  peduncles  ottun  dniible  the  leaves,  with 
ravs  r  \<)\v^:  in\uluci\'S  r*-(Uici-d  ion  mi-ie  rudiment:  in- 
vo'lm-L-l.-^  liTH.-ar  to  oMon-  and  small:  liuit  small,  about 
1\  Ion-.  ol>lon^r.  ,.niai--iii.iti-  ul>.)Vi'  and  below:  winjis 
iiL-arlv  i'  wide.  ralluT  uidcr  Ixlnw.  and   ^rraduallv  thick- 
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ened  towards  the  seed;  oil  tubes  3-4  in  the  intervals  and 
about  6  on  the  commissure ;  involucels  divided  to  the  base 
and  pinnate  -  nerved ;  root  abruptly  tuberous -enlarged. 
The  types  of  this  variety  are  Woolson's  specimen  from 
Dallas,  Texas;  Reverchon's,  same  locality,  with  nar- 
rower wings. 

I  refer  here  with  much  hesitation  a  specimen  from 
Fort  Belknap,  collected  by  Sutton  Hayes,  for  this  may 
belong  to  Utahensis  var.  Eastwoodce^  described  above. 

Cymopterus  -purpurascens  (Gray,  Bot.  Ives,  15)  Jones. 

No.  5002.  March  30,  1894,  ^^  ^^e  foot  of  the  grade 
above  Bellevue,  Utah,  in  gravel,  3700°  alt. 

No.  S140C.  May  i,  1894,  Washington,  Utah,  in  alka- 
line clay,  on  flat,  3000°  alt., 

No.  5196m.  May  8,  1894,  Le  Verkin,  Utah,  in  gravel, 
3700^  alt. 

To  this  I  also  refer  a  specimen  from  the  Uinkaret 
Mountains,  South  Utah,  collected  by  Mrs.  Thompson  in 
1892 ;  Rusby's  from  Mangus  Spring,  New  Mexico ;  Lem- 
mon's  from  Peach  Spring,  Arizona;  Bishop's  from  south 
Utah;  McDougal's  from  the  San  Francisco  Mountains, 
Arizona;  Dr.  Mearns'  from  the  Carrigallilo  Mountains, 
New  Mexico,  collected  April  17;  and  the  central  speci- 
men on  the  sheet  marked  C,  montanus  from  the  Mexican 
Boundary  Survey;  all  these  being  in  the  National  Her- 
barium. 

This  species  is  very  marked  by  its  long  peduncles,  at 
least  longer  than  the  leaves;  by  its  purple  and  greenish, 
not  hyaline  (except  on  the  very  margin),  many  nerved, 
barely  lobed,  large,  rounded  involucels,  which  in  flower 
are  cup-like  and  inclose  the  brilliant-purple  flowers,  simu- 
lating one  of  the  Composit(B;  involucre  similar  and  either 
of  ovate  and  acute  or  wider  and  obtuse  lobes  which  are 
either  very  large   or  sometimes  reduced  even   to  a  rudi- 
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ment,  but  always  with  more  or  less  of  a  hyaline  margin ; 
fruit  about  6"  long,  nearly  round  to  oval  and  deeply 
emarginate  above;  wings 3-3"  wide,  with  a  narrow, corky 
margin  next  the  seed;  otherwise  very  thin;  oil  tubes  3-4 
in  the  intervals  and  8  on  the  commissure,  not  evident  ex- 
ternally; leaf  sheaths  enlarged  at  the  base  and  stems 
covered  below  with  long,  hyaline  leafless  sheaths;  leaves 
from  fully  to  barely  bipinnate,  with  obovate,  often  lobed 
divisions,  always  glaucous  and  thick,  3—4'  long,  mostly 
ovate  in  outline,  with  petiole  equaling  or  exceeding  the 
blade. 

CvMOPTERUS  GLOMERATUs  var.  Parryi  (C.  &  R.  Um- 
bell.  50)  Jones. 

Coloftera  Parryi  C.  &.   R.  Umbell.  p.  50. 

Cymopterus  Parryi  (C.  &  R.)  Jones,  Zoe,  4,  p.  49. 

I  do  not  adopt  the  obsolete  name   C.  acaule  (Pursh). 

An  examination  of  the  material  referred  to  this  species 
in  the  National  Herbarium  shows  that  the  specific  char- 
acter does  not  agree  with  the  generic  character  given  by 
Coulter  &  Rose  under  Coloptera,  the  flowers  being  white 
instead  of  yellow.  The  other  two  species  described  by 
them,  as  I  have  already  indicated  in  Zoe,  4,  p.  49,  have  a 
minute  hyaline  involucre,  while  this  species  has  no  trace 
of  any,  and  therefore  must  be  compared  with  Cymopterus 
fflomeratus  and  not  with  C.  F'cndhri.  On  comparison 
with  a  large  suite  of  specimens  of  C.  glomerattis  there  is 
absolutely  no  character  of  leaf,  habit,  or  inflorescence  to 
separate  this  species  from  that.  The  only  character,  and 
that  a  variable  one,  lies  in  the  wing  of  the  fruit,  which  in 
some  specimens  is  quite  thick  on  the  outer  edtje  and  with 
onlv  :i  rudimentary  thin  prnloii^ation  hevoiui,  but  in  other 
specimens  the  prolonfialioii  is  more  pronounced.  In  some 
specimens  ol  ('.  •^/•'iiK'idliif.  in  llie  National  Herbarium  from 
•He  plains,  the  corkv  ])ortion  of'  tin:  win;;  is  quite  narrow 
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and  without  the  slightest  evidence  of  a  thin  prolongation 
beyond,  but  the  specimens  are  referred  to  C.  glomeratus 
because  of  the  less  thickened  wing.  I  have  shown  in 
Zoe  that  C  glomeratus  shares  with  C  Fendleri  the  char- 
acter of  a  thickened  central  portion  of  the  wing,  that  por- 
tion next  the  seed  being  fully  as  thin  as  the  portion  out- 
side of  the  corky  part.  In  view  of  these  facts  I  see  no 
escape  from  making  this  a  variety  of  C  glomeratus^  whose 
geographical  range  seems  to  be  that  portion  of  the  Great 
Plateau  west  of  the  plains,  including  western  Wyoming, 
Idaho  and  Montana. 

Peucedanum  triternaium  var.  alatum  Coulter  and  Rose 
is  a  true  PseudocymopteruSy  with  raised  winged  ribs,  and 
certainly  connects  Peucedanum  with  Cymopterus^  as  the 
latter  genus  is  now  received.  If  Pseudocymopterus  is  to 
be  retained  its  limits  certainly  must  be  changed. 

Mentzelia  multiflora  var.  Integra. 

No.  6082c.  September  26,  1894,  Rockville,  Utah, 
4000°  alt.,  in  red  sand. 

No.  54196.  June  14,  1894,  Salina  Cafton,  Utah,  four 
miles  up,  at  5300°  alt. 

No.  5263.  May  19,  1894,  ^"  grade  south  of  Rockville, 
Utkh,  in  clay,  4500°  alt. 

Leaves  oblanceolate,  simply  and  bluntly  toothed  or 
lobed ;  flowers  long  pediceled  and  bractless ;  seeds  nearly 
orbicular,  large,  broadly  winged.  To  this  I  refer  Palmer's 
specimen  from  southern  Utah,  No.  171,  referred  in  the 
National  Herbarium  to  M.  chrysantha. 

This  grows  on  very  barren  clay  soil. 

Symphoricarpus  rotundifolius  Gray. 

No.  5261m.  May  17,  1894,  Springdale,  Utah,  4000"^ 
alt.,  in  red  sand. 

No.  5447d.  Salina  Pass,  June  16*,  1894,  8000°  alt.,  in 
gravel. 
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No.  53i2ay.  May  28, 1894,  canon  above  Tropic,  Utah, 
in  clay,  6000°  alt. 

No.  544it.  June  16,  1894,  Salina  Caflon,  in  gravel, 
8000''  alt. 

No.  5639.  July  17,  1894,  Loa  Pass,  Utah,  8000°  ah., 
in  gravel. 

No.  601 5w.  September  7,  1894,  Panguitch  Lake, 
Utah,  8400°  alt.,  in  gravel. 

No.  52890.  May  23,  1894,  Johnson,  Utah,  5000°  alt., 
in  gravel. 

No.  5137.  April  30,  1894,  Santa  Clara  valley,  Utah, 
5000°  alt,,  in  gravel. 

SY-MPHORICARPUS  ROTUNDIFOLIUS  Var.  OREOPMILUS 
(Gray). 

Sympkoricarpus  oreophihis  Gray,  Jour.  Lin.  Soc.  xiv. 

The  characters  given  by  Gray  do  not  hold  out,  but 
there  is  shading  from  one  into  the  other  at  all  points. 

BlGELOVIA  DOOGLASII  Var.   SPATHULATA. 

No.  5758m.  August  6,  1894,  Fish  Lake,  Utah,  in 
gravel,  9CX>o°  alt. 

This  shrub  has  the  habit  of  B.  Doug^lasii,  but  all  the 
lower  leaves  are  spatulate  to  oblanceolate,  while  the  upper 
leaves  are  linear,  acute,  and  generallya  little  twisted,  thus 
approaching  B.  Vaseyi  on  the  one  hand,  and  B.  Douglasii 
on  the  other;  the  flowers  are  a  tittle  glutinous,  and  the 
leaves  sparsely  cihate  on  the  margin ;  the  stem  is  scabrous, 
otherwise  nearly  glabrous;  the  heads  are  sometimes 
slightly  floccose:  scales  usuiiUy  in  threes,  never  more, 
obtuse  or  biirelv  acute,  not  ;it  all  keeled,  the  outer  ones 
green  towards  tlie  ape.x  and  oblong,  iind  the  inner  ones 
linuLir  and  idmosl  wholly  hyalim-:  a.rolla  lobes  rellfxed 
and  tri.in^'ular:  ^iyl>'  hrant'lu-s  (iiucli  e.xserted.  and  hispid 
not   quite    liall    tht^ir  Iciiirth :    akcu.'<   |nihuscont  thnnigh- 
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To  this  I  also  refer  the  two  doubtful  specimens : 

No.  5095aj.     April  23,  1894,  four  miles  above  Pagum- 

pa,  Arizona,  5000°  alt.,  in  gravel. 

No.  5 264c.     May   19,  1894,  near  Smithsonian  Butte, 

Utah,  5000°  alt.,  in  gravel. 

BiGELOVIA  TURBINATA. 

No.  6066c.  September  24,  1894,  Canaan  Ranch, 
Utah,  5000°  alt.,  in  gravel. 

This  species  seems  to  be  next  to  B.  juncea.  Bracts 
5-6  in  each  row,  the  lowest  minute  and  often  loose,  all 
obtuse  or  only  apiculate,  and  all  with  a  darker  center,  as 
if  keeled,  oblong  to  linear,  innermost  4"  long  and  2"  wide, 
shorter  than  the  flowers ;  pappus  white ;  corolla  oblanceo- 
late-cylindrical,  with  minute,  ovate,  appressed  lobes; 
style  appendages  filiform;  anther  tips  nearly  linear; 
plants  glabrous  and  a  little  glutinous  even  to  the  flowers ; 
leaves  sparse,  long,  canaliculate,  uppermost  reduced  to 
mere  rudiments.  This  has  the  habit  of  the  allied  species, 
being  about  4°  high,  in  a  rounded,  bushy  tuft  or  shrub, 
and  grows  on  clay  soil  on  the  borders  of  an  old  sink. 

BiGELOVIA    HOWARDI  var.  ATTENUATA. 

No.  5847a.  August  21,  1894,  Marysvale,  Utah,  6500^ 
alt.,  in  gravel. 

No.  6106k.  October  7,  1894,  divide  north  of  Beaver, 
Utah,  7000°  alt. 

No.  6052k.  September  17,  1894,  Buckskin  Mountains, 
Arizona,  9000^  alt.,  in  gravel. 

No.  5912.  August  27,  1894,  Marysvale,  Utah,  7000^ 
alt.,  in  clay. 

Usually  with  green  stems,  rarely  whitened;  heads 
viscous;  leaves  linear  to  filiform;  all  the  bracts  long- 
attenuate,  not  coriaceous,  passing  into  green  and  similar 
involucral  leaves;  flowers  rather  inclined  to  occur  in 
heads  or  short  corymbs,  fully  equaling  the  leaves,  light- 
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yellow ;  bracts  as  long  or  longer  than  the  pappus.  I  take 
as  the  type  of  this  varietj'  my  Nos.  5912  and  5847a,  and 
also  refer  to  it  No.  6052k  and  possibly  No.  6106k.  I  also 
refer  Newberry's  specimen  gathered  in  McComb's  Ex- 
pedition. Other  specimens  which  belong  near  here,  but 
with  white  or  whitish  stems,  are: 

No.  6oo2aa.  September  6,  1894,  Panguitch  Lake, 
Utah,  8400°  alt.,  in  gravel. 

No.  6039b.  September  12,  1894,  Elk  Ranch,  Utah, 
in  gravel,  7000°  alt. 

No.  59891.  September  4,  1894,  Circle  Valley  Cailon, 
in  gravel,  7000°  alt. 

BiGELoviA  Menziesii  var.  SCOPULORL'M. 

No.'  5204V.  May  10,  1894,  near  Cedar  City,  Utah, 
6000P  alt.,  in  gravel  (altitude  probably  too  high). 

No.  6074.  September  23,  1894,  above  Springdale, 
Utah,  4000"  alt.,  on  sandy  and  gravelly  slopes. 

This  plant  is  near  to  B.  Memicsii,  but  is  characterized 
by  very  long  nearly  linear,  3-ner\ed  entire  leaves,  from 
2-3'  long  and  2—4"  wide,  acuminate  at  each  end;  the 
plants  are  woody  below,  very  sparingly  branched  and  the 
branches  very  long  and  almost  rush-like,  erect,  and  with 
gradually  reduced  leaves  towards  the  inflorescence  which 
is  corymbose,  of  few  clusters  of  3-5  heads;  heads  yel- 
low, 5"  long,  10  or  more  flowered:  bracts  gradually  re- 
duced to  minute  scales  at  the  base,  all  being  rounded  and 
without  distinct,  green  tips,  the  inner  bracts  narrowly  ob- 
long and  only  a  little  shorter  than  the  flowers,  all  glabrous ; 
fruit  linear,  hispid:  pappus  of  vory  delicate  white  and 
stron<;ly  barbcllate.  uneeiual  hairs,  nearly  as  long  as  the 
tlowft-i:  CLilyx  lohi-s  linf;ir.  and  as  lonj;  as  the  anthers: 
styli-  branches  very  hispid  and  Vn\'^.  aiul  stifimatic  por- 
tion shiirt. 

This  planl  j^rows  ux\  rocks  and  nn  rocky  hillsides  in  the 
tanon  ot  the    upper  Vivien  river  aiiovu  Springdale.  Utah. 
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BiGELOviA  SQUARROSA  (H.  &  A.)  Aflofappussquar^ 
rosus  H.  &  A.  Bot.  Beech.  146.  This  seems  to  me  much 
better  placed  in  Bigelovia  and  is  close  to  B,  Menziesii. 

BiGELOviA  MACRONEMA  (Gray). 

Aplopappus  macronema  Gray,  P.  A.  A.  16,  80. 

Macronema  discoidea  Nutt.,  Tr.  Phil.  Soc.  n.  s.  7,  322. 

No.  594or.  August  28,  1894,  head  of  Bullion  Creek, 
near  Marysvale,  Utah,  in  gravel  at  11,500°  alt. 

No.  5895.  August  24,  1894,  Falls  of  Bullion  Creek, 
near  Marysvale,  Utah,  9500°  alt.,  in  gravel. 

It  has  always  seemed  to  me  that  this  species  is  a  better 
Bigelovia  than  Aplopapptis;  in  fact  it  is  so  close  to  B, 
Bolanderi  that  it  is  very  difficult  to  separate  the  two  spe- 
cies. I  leave  it  for  other  botanists  to  determine  whether 
the  other  species  in  the  section  Macronema  of  Aflo-pa-p^ 
pus  of  Gray  shall  be  transferred  to  Bigelovia.  In  my 
judgment,  however,  the  dividing  line  is  better  left  here. 
In  discussing  the  species  of  Macronema^  E.  L.  Greene 
curiously  enough  says  that  this  group  is  most  nearly  al- 
lied to  Chrysopsis.  He  fails  to  see  that  Macronema  passes 
directly  into  Bigelovia  and  that  it  is  well  nigh  impossible 
to  separate  specifically  Bigelovia  Bolanderi  and  Aplopap- 
pus  macronema^  while  there  is  a  direct  transition  to  true 
Bigelovia  through  these  species  and  B.  Parryi^  Nevaden- 
sis,  Howardi^  etc.  I  caunot  follow  Mr.  Greene  in  his 
work  on  Bigelovia^  Aplopappus,  and  allied  genera. 

Bigelovia  leiosperma  var.  abbreviata. 

No.  6105.     October   7,   1894,  mouth  of    Clear  Creek 
•  Canon,  Utah,  6000°  alt.,  in  clay. 

Very  minutely  pubescent  throughout,  not  at  all  floc- 
cose ;  leaves  mostly  very  much  reduced  and  almost  scale- 
like, linear,  4"  or  less  long,  apiculate,  barely  flattened; 
scales  nearly  all  linear  and  with  only  a  trace  of  green  at 
the  tip,  not  at  all  keeled;  flowers  mostly  double  the  rather 
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short  pappus,  the  upper  half  of  the  tube  being  inflated 
and  fusiform  and  with  rudimentary  closed  teeth ;  nerves 
very  prominent,  glabrous ;  st^'le  branches  subulate*filiform 
and  hispid  for  more  than  half  their  length.  This  is  a 
small  shrub  about  i~  high,  branched  at  the  base  and 
forming  a  rounded  tuft  of  rather  slender  branches  cov- 
ered with  the  scale-like  leaves,  the  flowers  are  creatn- 
colored  or  light  yellow  and  are  clustered  at  the  end  of  the 
branches,  rather  corymbosely,  in  heads  of  Ave  or  more. 

This  grows  on  very  barren  clay  soil,  at  the  foot  of  the 
mountains  where  almost  no  other  plant  will  grow. 

ChRVSOPSIS    C^SPITOSA. 

No.  5249U.  May  16,  1894,  Springdale,  Utah,  in  red 
sand,  4000^^  alt. 

Cieapitose  from  a  woody  much  branched  root,  forming 
a  dense  mat;  leaves  spatulate  6"  long,  clustered  on  verj- 
ahort  (13-20"  long)  ascending  stems,  very  villous  but  not 
hispid,  apiculate;  heads  3"  high,  sessile;  scales  ashy- 
green,  linear,  somewhat  unequal,  inner  with  purple  and 
hyaline  margins  and  acute:  flowers  yellow,  rays  dark  and 
short:  outer  pappus  setulose.  This  is  a  verj-  striking 
plant,  but  may  be  an  extreme  form  of  C.  villosa. 

This  plant  grows  in  ver\'  sandy  soil  covering  sandstone 
rocks,  and  seemed  to  be  veri-  scarce. 
Aster  glal'cus  var.  Wasatchensis. 

No.  5861.  August  22,  1894,  Tate  Mine,  near  Marys- 
vale.  Utah,  9000-  alt.,  in  gravel,  on  mountain  slopes. 

Plants  glandular  above:  scales  broad  and  with  green, 
foliaceoiis.  spreadinfj  tips  :  plants  denselv  tutted,  branched 
abovf.  1-2     hiijh. 

A-Th  \<    TIIKHMM.i^. 

Nm.  ;,""■'■       111"'-  7-  ■•^■M-  M-nr..,'.  Itah.  >=;oo-  alt.,  in 
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tufts  near  alkaline  hot  springs;  stems  not  in  the  least 
woody,  rather  flexuous  and  rush-like,  erect  or  ascending, 
9'-iJ°  high,  glabrous  below,  glandular  above  and  very 
heavily  scented;  leaves  grass -like,  2—7'  long,  1"  wide, 
fleshy,  sessile,  a  little  clasping,  the  uppermost  leaves 
bract- like;  scales  in  about  3  irregular  series,  green,  ap- 
pressed,  acute,  linear;  rays  i"  wide,  6"  long,  purple,  very 
conspicuous;  disk -flowers  light  yellow;  akenes  linear, 
ribbed,  villous;  pappus  very  frail  and  rather  scanty; 
flowers  racemose,  few,  long-peduncled,  6"  wide  and  disk 
3"  high. 

This  plant  is  never  found  except  in  water  flowing  from 
alkaline  hot  springs  which  are  heavily  charged  with  lime, 
bicarbonate  of  soda  and  chloride  of  sodium.  The  soil  in 
which  it  grows  is  always  very  poor  and  thin,  covering  lime 
tufa.  It  seems  to  be  the  only  aster  which  will  grow  in 
such  places.  It  is  never  found  in  high  elevations  nor 
does  it  occur  outside  of  the  plateau  region  of  Utah. 

Aster  tortifolius  var.  funereus.  No.  358,  Coville, 
Death  Valley  Rep.  Furnace  Cr.  Can.  Funeral  Mts., 
Cal.,  Jan.  30,  1891,  and  No.  863,  near  Keeler,  Cal.,  May 
16.  An  intergrading  form  is  his  No.  184  from  Brown's 
Peak,  Cal.,  Jan.  16.  This  variety  has  closely  imbricated 
scales,  in  many  series,  gradually  reduced  below,  not  at- 
tenuate, closely  appressed. 

Asle?'  xylorhiza  T.  &  G.  This  differs  in  no  real  re- 
spect from  A,  Wrightii  and  A.  vcnustus  except  that  it  is 
lower  and  has  longer  leaves.  A,  venustus  Jones  answers 
to  A .  Parryi  of  the  same  section. 

Erigeron  cinereus  var.  aridus. 

No.  5149V.  May  3,  1894,  Washington,  Utah,  3500^ 
alt.,  on  sandstone  rocks. 

•  This  plant   seems  to  be   near  E,  divergens  in  general 
appearance,  but  is  shrubby  at  the  base;   heads  8"  wide. 
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including  the  rays  which  are  very  many  and  narrow,  3" 
long,  purple;  bracts  green  but  sparsely  hispid;  lower 
leaves  pinnatifid  with  distant  linear  lobes;  leaves  oblance- 
olate-linear,  on  long  petioles ;  upper  leaves  sessile,  linear, 
20"  long;  flowers  corymbose  above,  heads  long-pedun- 
cled,  with  gradually  reduced,  bract-like  leaves  on  the 
peduncles;  plants  erect,  9-18'  high,  growing  in  clumps 
in  the  crevices  of  hot  sandstone  rocks  in  the  most  exposed 
situations.  I  also  refer  to  this  a  plant  collected  by  Vasey 
in  1881  in  California,  and  by  Dr.  Smart  on  the  Verde 
River,  Arizona,  in  1867,  both  being  referred  to  jE.  diver- 
gens  and  both  being  barely  woody  at  base. 

Erigercn  c^spitosus  var.  NAt;sEOst;$. 

No.  5386.  June  2,  Marysvale,  Utah,  8300°  alt.,  in 
gravel  at  the  base  of  the  mountains.  Grows  in  tufts  in 
exposed  and  hot  places. 

Very  leafy,  root  leaves  3'  long  or  less,  spatulate  to 
obovate,  12"  or  less,  upper  ones  obovate,  i'  long  by  6" 
wide,  sessile,  almost  clasping;  whole  plant  scabrous  and 
the  leaves  rough  ciliate;  heads  mostly  single,  on  the 
long,  ascending,  very  leafy  stems;  proper  peduncles 
about  i'  long;  plants  glutinous  above  and  with  a  very 
nauseating  odor;  scales  abruptly  attenuate  at  tip,  rough, 
not  hairy. 

This  abounds  on  dry,  rocky  slopes  and  cliffs  at  the 
foot  of  the  mountains. 

Erigeron  CjESpitosus  var.  laccoliticus. 

No.  5661,  July  23,  Miirvine  Laccolite,  Henry  Mts., 
Utah,  at  6000°  alt.,  in  volcanic  fjravel.     Grows  in  tufts. 

Stems  many  from  a  much  branched,  woody  root,  cov- 
ered below  with  imhrieated  leal -petioles,  stems  about  i' 
lii^h,  mostly  erect  or  aseenditi;,'.  several  tlowered:  flow- 
ers small,  3"  wide  exehisivc  ol  the  ra\s:  root-leaves  4'  or 
less   lorij;.   ohlanivolate,    on    a    lnn-r    and   winged    petiole. 
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rounded,  upper  leaves  all  sessile,  oblong  or  narrower, 
i'  long  or  less  by  2-2^"  wide;  heads  short -peduncled; 
whole  plant  ashy  and  very  rank  smelling. 

This  grows  in  very  dry  places  at  the  bstse  of  the 
mountains.  I  also  refer  to  this  variety  Ward's  No.  560 
from  the  same  region. 

Townsendia  montana  Jones  was  again  collected  in  1894 
and  seems  to  hold  its  characters  well. 

Townsendia  florifer  var.  communis. 

No.  S322f.  May  30,  1894,  Kingston,  Utah,  on  basaltic 
knolls,  5300°  alt. 

No.  S3i5b.  May  28,  1894,  ^*^"  miles  south  of  Coyote, 
Utah,  on  lava,  6500^^  alt. 

No.  5323.  May  31,  1894,  Marysvale,  Utah,  6000°  alt, 
in  gravel. 

This  is  the  csespitose  form,  with  simple  stems  and  large 
flowers,  12"  wide  or  less,  with  acuminate  rays.  To  this 
variety  I  also  refer  a  specimen  from  Howell,  collected  on 
the  Columbia  River,  opposite  Umatilla,  April  29,  1882, 
this  specimen  being  in  the  National  Herbarium. 

The  typical  form  of  Tozu n send ia  jio rife?' \\c\s  ascending 
and  branching  stems,  with  2-4  long-peduncled,  small 
heads,  about  6"  wide  and  high,  with  rays  3-4"  long;  scales 
ashy,  strigose  outside,  and  imbricated;  pappus  equal;  not 
more  than  a  winter  annual,  about  5^>'  high;  flowers  purple; 
leaves  linear-spatulate,  3'  long  or  less. 

Aplopappus  linearifolius  var.  interior  (Coville, 
Biol.  Soc.  Wash.  7,  65,  1892). 

Aplopappus  interior  Coville,  1.  c. 

No.  5149U.  May  3,  1894,  Silver  Reef,  Utah,  on  rocks 
at  3500°  alt. 

No.  5060.  April  14,  1894,  Mica  Spring,  Nevada,  in 
granitic  gravel,  4000^  alt. 

No.  5045n.      Same  locality  and  date. 

2d  Seh..  Vol.  V.  (  45  )  October  3,  1886. 
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No.  5297I.  May  26,  1894,  P^hria  Canon,  Utah,  5300° 
alt.,  in  sand. 

After  looking  over  all  the  specimens  obtainable  on  these 
two  species,  I  can  only  consider  A.  interior  Coville  as  a 
geographical  variety  of  A .  linearifolius,  as  transitions 
seem  to  occur  at  all  points.  Mrs.  Brandegee  has  already 
called  attention  to  this  as  a  variety. 

GYMNOLOMtA  MULTIFLORA  Var.   ANNUA.       All  the  fomiS 

of  this  species  growing  in  our  northern  mountains  are 
perennial,  as  described  by  Nuttall;  those  growing  on  the 
arid  plains  of  the  south  are  annual,  and  with  quite  a 
different  habit;  the  heads  are  decidedly  conical,  the 
plants  are  more  delicate  and  slender,  often  only  a  few 
inches  high.  The  variety  ranges  from  southeastern  Utah 
to  Mexico  and  westward,  but  I  have  never  seen  it  in  the 
Great  Basin. 

Tetradvmia  spinosa  var.  longispina. 

No.  51 10.  April  26,  St.  George,  Utah,  in  red  sand, 
on  the  slopes  of  Triassic  rocks,  at  3000^  alt.,  growing  in 
tangled  clumps  about  three  feet  high.  Soil  a  little  alka- 
line. 

Shrub  3-6^  high,  with  rounded  top  and  long,  slender, 
intricately  interlaced  branches,  closely  and  permanently 
woolly,  branches  rather  tortuous;  primary  leaves  6-12" 
long,  linear-spatulate,  tomentose.  straight  or  nearly  so, 
horizontal  to  somewhat  deflexed,  never  hooked,  becoming 
long  slender  spines,  i'  long,  like  those  of  Opmitiii  rittila, 
but  not  so  long:  secondary  leaves  tleshy.  smooth,  linear, 
but  a  trifle  widened  above,  6"  lung:  scales  3"  long,  oblong; 
htads  4"  l'jn;i,  on  :t  pi.'(lunilt'  i"  lonjf  or  le^s:  tlowers 
about  6-10  in  ;.  Ikm.1:  yun^r  ^l.^KlR■^  lu-vi-r  elongated. 
This  .]ilKT>  vt-rv  niarU'.ily  ironi  t!ic  Ivj.e  in  the  long 
spines  un.i  in  ii-  h.ibit.d,  hi;;  ihere  ,i:e  irarisitiuns  in  tht- 
'^'■'tional  lU-rhai-iuni. 
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This  grows  only  in  the  Larrea  belt,  and  abounds  on 
drifting  sand  dunes  in  the  hottest  places. 

Ch^nactis  carphoclinia  var.  attenuata  (Gray,  P. 
A.  A.  10,  73). 

Chcenactis  attenuata  Gray,  1.  c. 

No.  5036au.  April  13,  ten  miles  below  Mica  Spring, 
Nevada,  in  gravel,  at  2000°  alt. 

No.  5045r.  April  13,  three  miles  below  Mica  Spring, 
Nevada,  in  gravel,  4000°  alt. 

These  specimens  have  very  many  awns  on  the  recep- 
tacle. It  would  seem  that  the  presence  or  absence  of 
awns  is  accidental  rather  than  specific.  This  fact  also 
noted  by  Mrs.  Brandegee,  in  Zoe. 

F.  V.  Coville,  in  the  Botany  of  the  Death  Valley  Exp., 
p.  134,  says:  ''  This  plant  has  not  been  reported  since  its 
original  discovery."  It  was  collected  in  1884,  by  me,  at 
Yucca,  Arizona,  and  reported  in  my  lists  published  in  the 
same  year.     See  **  Flora  of  Arizona,  First  Fascicle." 

Chcenactis  carphoclinia  Gray. 

No.  5036Z.  April  13,  near  Hole  in  the  Rock,  8  miles 
above  Stone's  Ferry,  Nevada,  at  1500°  alt.,  in  gravel. 

There  is  a  great  deal  of  doubt  in  my  mind  of  the 
validity  of  the  characters  in  this  group.  In  this  particular 
number  there  are  no  awns  on  the  receptacle,  and  the 
bracts  have  a  prominent  midrib,  but  in  other  respects  it 
corresponds  with  this  species. 

Ch^nactis  alpina  (Gray,  Syn.  Flora,  341). 

Chcenactis  Douglasii  var.  a/pin  a  Gray,  1.  c. 

This  species  is  very  well  defined,  as  to  the  high  alpine 
specimens,  shows  little  variation,  but  it  has  been  confused 
with  perennial  forms  of  C,  Douglasii,  It  is  characterized 
by  being  ccespitose,  often  forming  large  mats  above  timber 
line,  stems  not  filiform;  leaves  about  2'  long,  with  many 
pinnate,  narrowly  oblong  segments,  which  are   rounded 
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and  often  lobed  at  apex,  petiole  equaling  the  blade, 
younger  parts  floccose;  stems  subscaptform,  2-4'  long, 
erect  or  ascending,  rough,  scarcely  at  all  glutinous,  little 
enlarged  above;  heads  large,  nearly  i'  high,  with  broadly 
linear  green  but  rough  scales:  pappus  oblong  to  oblong- 
cuneate,  about  half  the  corolla  tube,  lacerate,  glabrous. 
This  is  my  No.  1232.  Watson's  specimen  from  the  Uinta 
Mountains,  Utah,  is  much  the  same.  The  plants  are 
perennials  with  very  many  long  branches  which  are  pros- 
trate.    This  is  close  to  C.  JVevadensis. 

Ch.«nactis  Douglasii  var.  montaxa.  This  includes 
most  of  the  forms  usually  referred  to  the  var.  afpina  of 
Gray.  It  includes  all  the  forms  so  referred  in  the  Na- 
tional Herbarium,  except  Watson's  specimen  mentioned 
above,  and  Patterson's,  from  Gray's  Peak,  Colorado. 
All  are  perennial;  peduncles  not  scapiform,  but  plants 
much  reduced  in  the  extreme  forms;  pubescence  less 
floccose,  otherwise  much  as  in  the  type.  This  is  the 
usual  form  of  the  higher  mountains,  from  7000°  to  9000° 
alt,,  and  ranges  from  the  Rocky  Mountains  of  Colorado 
to  the  Sierras. 

RiDUELLIA    TAGKTINA  var.   PUMILA. 

No.  5474-  June  21,  1894,  Grand  Junction,  Colorado, 
4400°  alt.,  in  gravel,  in  open  places. 

Depressed  from  a  thick,  branched,  woody  base;  stems 
flexuous,  4-8'  long;  leaves  all  entire,  obovateto  oblance- 
olate,  i'  or  less  wide  and  2—3'  long,  villous  or  rarely 
woolly;  heads  never  clustered,  about  lo'long,  very  villous; 
peduncles  2^-4'  Inng;  ray.s  6"  Inny,  hraadly  oblong:  pap- 
pus olihinj;,  trunciitc  to   erosi'.  \  llu'  .•^ninolh   singled,  .«ul- 

This  ;,'nnvs  on  gniv.-lly  an.l  liigli  b.mks  of  the  Grand 
Kiv.T.  in  vi'.v  <iry  situaliuns.  Ii  ^\;is  also  collected  by 
Miss  H;isivvn„d  in  til,-  samr  In.alih    Ih'Iocv  1  found  il. 
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Encelia  nudicaulis  Gray. 

Helianthella  nudicaulis  Gray. 

No.  5069k.  April  17,  near  Horse  Spring,  Arizona, 
2500^  alt.,  in  compact  clay,  on  a  bare  and  rather  alkaline 
knoll,  in  poor  soil. 

^^'  5376.  June  2,  Marysvale,  Utah,  on  loose  talus,  in 
very  dry  and  hot  places,  volcanic  soil,  6500°  alt. 

No.  5095ak.  April  23,  top  of  grade,  four  miles  above 
Pagumpa,  Arizona,  on  barren  clay  slope,  in  juniper  belt. 

An  examination  of  the  type  specimen  of  this  species 
shows  that  it  is  not  the  same  as  E,  argophylla.  All  the 
specimens  described  by  me  in  Zoe,  iii,  304,  belong  to  this 
species,  apparently,  or  else  there  are  two  species  included 
in  this  one.  It  is  very  probable  that  this  will  prove  to  be 
an  exceedingly  variable  species,  having  a  wide  range. 
The  northern  plants  which  I  have  described  in  Zoe  have 
a  very  different  habitat,  since  they  grow  on  dry  and  rocky 
ridges,  in  very  exposed  situations,  where  the  soil  is  free 
from  alkali.  On  the  other  hand,  all  the  specimens  given 
above  under  this  species  flourish  in  an  alkaline,  clayey  soil, 
where  no  other  plants  will  grow.  The  allied  species,  E, 
argophylla^  I  have  never  seen  anywhere  except  in  very 
salty  soil,  along  the  salt  deposits  of  eastern  Nevada,  in 
the  Larrea  belt.  It  appears  that  it  is  never  found  grow- 
ing in  any  other  situations. 

An  examination  of  nearly  all  the  species  of  Encelia 
shows  that  the  character  of  wingless  akenes  separating 
this  from  V^crbesina  is  not  good,  as  several  species,  such  as 
E,  eriophylla,  E.  viscida,  etc.,  have  corky  wings.  In  E, 
nutans  Eastwood,  which  is  probably  the  same  as,  or  a 
variety  of,  Vc?'hesina  scaposa  Jones,  though  rayless,  the 
outer  disk  akenes  are  triquetrous  and  winged,  and  doubt- 
less represent  ray  flowers;  the  species  was,  therefore, 
properly  placed  in  that  genus  with  winged  akenes,  though 
the  habit  is  that  of  Encelia, 
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I  can  see  no  resemblance  in  this  group  of  plants  to 
Heliatithella  proper,  but  there  is  a  strong  likeness  to  En- 
celia;  in  addition,  the  former  genus  is  confined  to  the 
cold  mountains  at  high  altitudes,  while  the  latter  is  con- 
fined to  the  dry  and  very  hot  regions  at  low  elevations,  or 
when  the  elevations  are  above  5000°  it  is  due  to  isolated 
peaks  or  ridges  in  hot  regions.  To  put  this  plant  and  its 
congeners  into  Helianthella  does  violence  to  their  generic 
relationship  as  well  as  habitat. 

EnceUa  argupkylla  (Eaton)  Gray.  Titkonia  argophylla 
Eaton,  Bot.  King  Exp. 

No.  5032q,  April  10,  1894,  at  salt  mine,  in  hard  alka- 
line clay,  ID  miles  above  Stone's  Ferry,  Nevada,  1200° 
alt. 

This  appears  to  be  exactly  like  the  type  of  the  species. 
The  scales  seldom  exceed  the  disk,  ovate  acuminate; 
akenes  very  villous,  cuneate-oblong,  wings  narrow,  awns 
stout  and  nearly  as  long  as  the  corolla  tube;  rays  about 
i'  long,  1—2"  wide,  hairy  externally  like  all  the  other  spe- 
cies of  this  group;  ray  akenes  abortive,  triquetrous  with 
or  without  pappus  (this  character  also  belongs  to  the 
group)  ;  stems  very  thick  and  tufted,  branched  and  very 
short,  woody,  densely  covered  with  the  very  thick  leaves; 
peduncles  scape-like  from  the  crown  of  the  leaves,  2** 
long. 

Encelia  grandiflora.  llelianthcUa  argopkylla  Co- 
ville.  Death  Valley  Rep.,  p.  132,  not  Gray,  Proc,  A,  A. 
xix,  9. 

This  ilillers  from  the  above  in  the  ijlabrous  or  barely 
[lubfscTit  not  villous  itkone.  which  is  delloid.  3"  long  by 
j  wiiK'.  willi  wid^'  l•^>Il^|li^•|lnllsly  (U'vrli>]H'tl  and  minute 
auns:  l>r,uls  hirui-uhil,-.  lon--;Kiimijiati'.  lonjjer  than  the 
,lisk.  .^\W^^  u  Inrii^vr:  iM>  s  |  u  i,le  and  i'  long,  heads 
Willi  \W  x.y\-.  5'  wiilf.     'I'liis  i.-,  :i  miK-li  laifror  plant  than 


CONTRIBUTIONS  TO  WESTERN  BOTANY.       703 

E.  argpfhyllay  and  differs  in  seemingly  good  characters. 

Laphamia  Palmeri  var.  tenella. 

No.  5249aa.  May  i6,  1894,  Springdale,  Utah,  4000° 
alt.,  in  crevices  of  sandstone  rocks. 

Stems  and  petioles  filiform ;  leaves  all  alternate,  doubly 
and  coarsely  dentate,  thin ;  whole  plant  sparsely  floccose- 
villous,  even  to  the  head;  otherwise  much  as  the  type. 
This  plant  grows  on  rocks  in  delicate  tufts,  about  6'  long, 
the  stems  are  weakly,  and  ascending  or  pendent. 

Laphamia  congesta. 

About  6'  high,  in  dense  tufts  from  woody  base,  stems 
branched  above  and  branches  2-3'  long  and  crowned  by 
the  solitary  head  whose  proper  peduncle  is  i'  or  less  long; 
leaves  all  alternate,  lanceolate  to  broadly  ovate,  all  with  a 
cuneate  base,  petiole  equaling  or  half  shorter  than  blade, 
2-6"  long  exclusive  of  the  petiole,  not  veiny,  entire  or  in 
the  forms  with  larger  leaves  coarsely  few-dentate,  acutish ; 
stems  terete,  slender;  whole  plant  very  rough-scabrous; 
heads  campanulate,  about  3"  high,  15-20  flowered,  cream- 
colored,  rayless;  scales  narrowly  oblong  to  nearly  linear, 
about  12,  acute;  akenes  very  scabrous  throughout,  with 
one  slender  awn,  nearly  equaling  the  akene.  Whether 
this  and  L,  tenella^  which  is  also  rayless,  vary  into  Z,. 
Palmer i  can  only  be  conjectured.  If  the  leaf  characters 
hold  they  are  certainly  good  species. 

No.  6063.  September  21,  1894,  in  clefts  of  rocks  on 
the  mesa  below  the  Buckskin  Mountains,  Arizona,  7000° 
alt. 

Laphamia  gracilis. 

No.  6050C.  September  15,  1894,  below  Nagle's  Ranch, 
on  edge  of  Buckskin  Mountains,  Arizona,  in  crevices  of 
limestone  rocks,  at  7000*^  alt.,  in  very  dry  places. 

Slender  from  a  shrubby  base,  hanging  in  festoons  from 
overhanging    rocks,    6-12'    long,    weak,     ashy;     leaves 
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pedately  lobed   iind   lobes  oblong,  rarely  again  toothed, 
blades  6"  or  less  long,  all  on  a  slender  petiole  about  halt 
their  length,  and  obtuse  or  barely  acute,  alternate,  thin; 
plants  racemosely  branched  above  with  solitary  heads  on 
slender  peduncles,  2'  or  less  long;   flowers  light  yellow 
few,   in  small  heads,   2"  long   and   2"  wide,   flowers  an^ 
scales  pubescent;   akenes  with  thick  lateral   nerves  an  ^ 
usually  a  slender  awn  at  each   angle,   narrowly  obloo^^, 
scabrous  pubescent. 

Senccio  Bigelovii  Gray.     I  can  find  no  crucial  char*.^. 
ter  separating  this  from  S.  Jiushyf  Greene. 

Cnicus  clavatus. 

No.  5715.     August   2.   Fish  Lake,  Utah,  10,000"^  ii.lt,, 
in  gravel. 

Plants  tufted  from  a  deep  perennial  root,  erect,  2—3^° 
high,  glabrous  throughout;  leaves  lanceolate,  root  leaves 
about  1'^  long,  stem  leaves  6—8'  long,  all  deeply  pinnatifid 
with  lanceolate,  very  shortly  spinose  lobes,  spines  i "  long 
or  less;  leaves  percurrent  by  a  narrow  wing  (3'  high)  be- 
low the  petiole;  heads  on  peduncles  2'  long,  involucrate 
with  several  leafy  bracts;  scales  imbricated,  coriaceous 
except  at  tips  of  the  innermost,  all  but  the  uppermost 
spinose  with  short  spines,  and  these  also  with  Literal 
spines;  bracts  imbricated,  the  outer  somewhat  shorter, 
the  upper  all  with  dark  tips;  flowers  white,  corolla  lobes 
J^  the  tube;  at  least  some  of  the  pappus  awns  clavate 
thickened  at  the  apex  in  each  flower,  short,  barely  ex- 
ceeding the  corolla  tube;  heads  2'  high,  nearly  hetni- 
sperical  to  campanulate.  This  grows  at  high  elevations 
close  to  snow,  in  the  same  situations  in  which  C.  Eatoni 
is  found,  but  it  is  conspicuouslj'  different  from  thu 
species. 

Cnicus  calcareus. 

No.  5695bh.    July  27,  Bromide  Pass,  Henry  Mountains, 
Utah,  10,000°  alt.,  in  gravel.  
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No.  5696.     July  30,  Cainville,  Utah,  4000°  alt.,  in  clay. 

Glabrous  throughout  except  some  floccose  wool  on  the 
lower  bracts,  involucral  scales  scabrous;  stems  tufted 
from  a  thick  perennial  root,  with  the  habit  of  C  Eatoni^ 
2°  high,  erect,  stout,  somewhat  branched  above;  leaves 
8-12'  long  and  10-15"  wide,  running  down  on  the  stem 
nearly  the  length  of  the  node,  pinnatifid  into  triangular 
or  oblong  lobes,  which  are  short  and  stout-spinose  at  tip 
and  minutely  so  on  the  margin;  heads  sessile  or  nearly 
so,  about  li'  long,  turbinate-cylindrical,  purple  flowered; 
scales  regularly  imbricated  and  outer  gradiXally  shorter, 
thin,  inner  subulate-acuminate,  very  acute,  but  not  prickly, 
outermost  scales  ovate,  tapering  into  a  short  erect  awn; 
anther  tips  apiculate;  corolla  about  equaling  the  lobe; 
all  the  scales  have  a  dark  line  in  the  middle,  are  not 
closely  appressed  nor  rigid;  the  plants  are  very  leafy 
throughout,  with  heads  1-3  in  a  cluster,  which  is  sessile 
or  nearly  so. 

This  grows  on  alkaline  clay  soil,  above  Cainville,  along 
the  Fremont  River. 

If  the  published  characters  for  other  species  of  this 
genus  hold,  then  all  these  here  described  are  good  species, 
but  I  fear  that  many  recognized  species  will  eventually 
prove  to  be  forms  of  polymorphous  species,  into  which 
some  of  these  may  fall. 

Cnicus  nidulus. 

No.  5290a.  May  25,  Pahria,  Utah,  in  red  sand  along 
the  river  bed,  5000°  alt. 

Erect  from  a  thick  woody,  perennial  root,  2°  high, 
floccose-wooUy  throughout,  except  the  nearly  glabrous, 
seemingly  viscid  scales;  leaves  lanceolate,  pinnatifid  with 
triangular  lobes,  which  are  very  stout-spiny ;  spines  yellow, 
6"  long;  heads  ovate,  10"  long;  scales  coriaceous,  regu- 
larly imbricated    and   close-pressed,  without   green  tips. 
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outer  ovate  to  lanceolate,  the  body  short,  but  tipped  «\\it 
a  very  stout  and  long,  yellow,  roundish  spine,  i'  long,  or 
equalinff  the  head,  the  inner  scales  with  shorter  spioei 
and  the  innermost  series  of  delicate,  linear,  subulate,  ihtn, 
red-tipped  scales,  shorter  than  the  outer  spines;  corollas 
not  developed.  This  species  is  very  striking  and  seem- 
ingly difterent  from  any  other.  It  grows  in  red,  alkaline 
sand,  along  the  bottoms  of  the  Pahria  river,  at  Pahria, 
Arizona. 

C'repts  occidentalis  Nutt, 

No.  5568h,     July  2,  Provo,  Utah,  6500^  alt.,  in  grave!. 

No.  5455e.  June  18,  two  miles  north  of  Ferron,  Utah, 
on  clay,  5500°  alt. 

No.  5432.  June  15,  Ireland's  Ranch,  in  Salina  Canon, 
Utah,  8000"  alt.,  in  gravel. 

This  differs  from  the  type  in  having  only  8  scalejlo 
the  involucre,  and  tends  to  break  down  the  distinciion 
between  this  and  the  allied  species. 

JVetHtic/adus  ramosissr'iHUS  Nutt, 

No.  5077ae.  April  19,  at  spring,  15  miles  above 
Pierce's  Spring,  Arizona.  1700^  alt.,  in  sand. 

No.  5045U.  April  15,  Mica  Spring,  Nevada,  4000' 
alt.,  in  gravel. 

This  is  jV.  capiUaris  Greene,  but  I  can  find  no  valid 
characters  on  which  to  separate  the  two  species. 

Primula  incana. 

No.  53r2av.  May  29,  Beaver  Coop  ranch,  at  the  head 
of  the  South  Fork  of  the  East  Fork  of  the  Sevier  river, 
7000°  alt,,  in  cold  bogs.     A  very  early  bloomer. 

Plants  erect  and  single  from  fleshy  or  fleshy -thickened 
roots,  no  lap  root,  6'  high,  simple,  scapose;  root-leaves 
rosulate,  oval  to  elliptical -oblong,  obtuse,  rounded,  mi- 
nutely-denticulate, 1—2'  long,  without  petioles,  green 
above,  whole  plant  otherwise  white -farinose  except  (he 
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corolla;  scapes  rather  stout  for  the  plant;  capitate  heads 
of  flowers  subtended  by  obtuse,  narrowly-oblong  bracts, 
2-3"  long;  flowers  sessile  or  nearly  so,  8  or  more,  in  a 
dense  head;  calyx  narrowly-oblong,  the  lobes  rounded 
and  obtuse;  corolla  purple,  the  tube  barely  surpassing 
the  calyx;  lobes  about  i"  long,  throat  yellow.  This  spe- 
cies seems  to  be  nearest  to  P,  farinosay  and  may  be  only 
a  form  of  it,  but  it  seems  distinct. 

Fraxinus  anomala  var.  triphylla. 

No.  5082W.  April  20,  Pagumpa,  Arizona,  in  the  Grand 
Wash,  4000^  alt.,  among  rocks,  at  the  lower  edge  of  the 
juniper  belt. 

Leaflets  3  and  stalked. 

Gentiana  tortuosa. 

No.  6008.  September  7,  1894,  Panguitch  Lake,  Utah, 
8400°  alt.,  in  meadows. 

Prostrate  from  an  annual  root,  tortuous  stems  rather 
slender  and  entangled,  2-6'  long;  leaves  linear-lanceolate 
and  acuminate,  2'  long,  little  reduced  above;  plants  flor- 
iferous  from  base  to  apex;  peduncles  slender,  ij^'  or 
less  long,  tortuous,  often  deflexed  in  fruit;  flowers  sev- 
eral to  each  node,  white,  3-4  long,  oblong-campanulate ; 
lobes  elliptical,  acutish,  nearly\as  long  as  the  tube;  fringe 
reduced  to  scattered  set^e  on  the  base  of  the  lobes:  anr 
thers  nearly  round,  extrorse;  capsules  short-stipitate,  as 
long  as  the  calyx,  oblong;  seeds  oval,  i"  long,  smooth 
and  coat  very  close,  yellowish;  calyx  tube  almost  none, 
lobes  linear,  2—3"  long,  rather  unequal,  nearly  equaling 
the  corolla  or  i^"  shorter. 

This  delicate  little  plant  is  near  to  G,  AmareUa  and 
grows  in  similar  situations  in  gravelly  meadows. 

Apocynum  androscBmifolium  var.  puniilum  Gray. 

No.  5684ak.  July  25,  Mt.  Ellen  Park,  Henry  Mts., 
Utah,  9400^  alt.,  in  volcanic  gravel,  on  open  slopes. 
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No.  5560.  July  2,  Provo,  Utah,  in  gravel.  6500^^  all., 
among  oak  brush  on  mountain  sides. 

Plants  erect;  branches  widely  spreading,  2'^  long; 
leaves  elliptical-ovate,  2'  long,  i'  wide;  flowers  many. 
cymose-panicled  at  the  ends  of  the  branches,  purple,  cam- 
panulate,  2|"  long;  calyx  lobes  triangular,  acute:  corolla 
lobes  triangular,  i "  long.  This  is  intermediate  betwern 
A.  canntibinum  and  A.  audi  osami folium.  It  is  the  onlv 
form  of  this  species  which  I  have  seen  in  the  West.  It 
grows  in  more  open  places  along  roadsides  in  the  mount- 
ains, but  never  grows  in  meadows  or  in  moist  places  fre- 
quented by  A.  citnnabh\um,  nor  can  it  be  a  hybrid  with 
that  species.  This  seems  tobe  .'f.  fioribundttm  Gxeenv. 
Erythea,  i,  151, 

ASCLEPIAS    LABRIFORMIS. 

No.  5650,  July  19,  1894,  Capitol  Wash,  near  llie 
Henrj'  Mts.,  Utah,  5000^  alt.,  in  sandy  gulch. 

Erect,  glabrous  except  the  floccose- woolly  pedicels; 
leaves  thick  and  leathery  and  all  but  the  lowermost  alter- 
nate, all  short -petioled,  the  petiole  being  3"  long,  leaves 
lanceolate  and  tapering  from  the  base  to  the  shortly-acute 
apex,  1—3"  wide,  3—5'  long,  overtopping  the  short-pedun- 
cled  umbels  (peduncle  6"  long),  umbel  with  many  filiform 
bracts;   pedicels  about  9"  long,  slender,  about  20:   calyx 
green,   lobes    ovate    to  elliptical,   i"  long;    corolla  lobes 
oval,  white,  2  "long;   column  i"  long;  hoods  oblong,  trun- 
cate, greenish  white,  with  a  green  midrib,  just  equalling 
the  anther  tube:   horns  much  exserted,  touching  or  over- 
lapping in  the  center:    anther  wings  very  broad  at  ba^e 
and  truncate,  then  quickly  narrowing  above:  pods  on  re- 
curved   pedicels,   mostly    erect,   glabrous,  ovate-obloiigff 
taper-pointed,  15-20"  long. 

Phacelia  glechoma folia  Gray,  P.  perityloides  Covillc 
in  Death  Valley  Rep.  Mr.  Coville's  plants  seem  to  be 
identical  with  Gray's. 
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Pectocarya  linearis  var.  penicillata  (H.  &  A. 
Bot.  Beechy,  371). 

Pectocarya  penicillata  H.  &  A.,  1.  c. 

The  constant  recurrence  of  intermediate  forms  makes 
it  no  longer  possible  to  keep  up  this  as  a  distinct  species. 
Among  other  intermediate  forms  is  one  from  Wilcox  from 
Idaho  in  the  National  Herbarium. 

Pectocarya  setosa  Gray.  The  nutlets  are  described  as 
equally  divergent,  but  they  are  not;  they  are  geminate. 
In  P.  pusilla  they  are  equally  divergent  in  my  specimens. 

Krynitzkia  echinoides. 

No.  5297P.  May  26,  1894,  Pahria  Canon,  Utah,  5300° 
alt.,  in  red  sand. 

No.  53i2ac.  May  28,  1894,  Cannonville,  Utah,  6000' 
alt.,  on  clay  slopes. 

This  is  a  caespitose  perennial,  6'  high,  with  erect  stem, 
and  is  very  fulvous,  except  the  lowest  leaves;  pubescence 
of  the  leaves  close,  short,  dense,  appressed,  upper  stem 
and  calyx  very  setose  with  spreading  hairs;  corolla  white 
or  cream-colored,  usually  1-2"  longer  than  the  nearly 
filiform  calyx  lobes,  which  are  3-4"  long,  corolla  lobes 
rounded,  rotate,  short,  about  li"  long;  nutlets  sharp- 
angled,  wingless,  muricate,  corrugated,  papillose,  and 
short-setose  on  the  backs  and  sides.  This  is  very  close 
to  K,  fulvo  cane  see  ns^  to  which  some  specimens  have  been 
referred.  The  svnonvmv  of  this  species  is  very  much 
coqfused,  the  original  Eritrichiiun  fulvocanescens  of  Gray 
in  Herb,  based  on  Fendler's  specimen  from  New  Mexico 
is  K.  echinoides^  though  the  specimen  is  only  in  flower. 
Watson,  in  King's  Report,  took  up  the  name  of  Gray  for 
a  Utah  plant,  and  erroneously  referred  Fendler's  plant  to 
it,  but  the  specimen  on  which  Watson's  description  and 
figure  were  founded  is  now  in  the  National  Herbarium, 
and  is  clearly  a  low  altitude  variety  of  K,  sericea(Gra.y)i.  e. 
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var-  ri'LvocANESCENS  (Wats.),  being  scarcely  at  all  foK* 
vous,  and  the  fruit  with  warty  (never  acute)  corrugation; 
and  intermediate  papilla?,  and  the  short  edge  of  A",  gloni- 
trata,  the  nutlets  are  not  carinate,  but  are  somewhat  con- 
vex on  the  back  and  abruptly  narrowed  towards  the  rounded 
apex.  The  nutlets  do  not  fall  off  in  any  species  of  this 
group  and  are  pediceled  below.  My  No.  5i63ac  is  almost 
exactly  this  variety. 

Krynitzkia  LEucopn.t:A  var.  ai.ata. 

No.  52891.     May  23,  1894,  Johnson,  Utah,  5000^  alt., 
on  sandstone  cliffs- 
No.  5261].     May  17,    1894,    Springdale.  Utah,  4000^ 
alt.,  in  red  sand,  or  grave!. 

No.  5455c.  June  18,  1894.  t^vo  miles  north  of  Fcrron, 
Utah,  in  clay,  5700'-'  alt. 

No.  5144.  May  3,  1894,  Silver  Reef,  Utah.  4500"  all., 
on  sandstone  cliffs. 

Nutlets  bordered  by  a  thick,  entire,  narrow,  raised 
wing. 

To  this  1  refer  No.  632.  Fendler  and  M.  M.  Palmer's 
specimen  from  Fort  Defiance,  New  Mexico. 

Eckinospermum  fioributidum  Lehm.  Dr.  Gray  upholds 
Greene's  E.  ttninum  from  Northern  Arizona  and  adja- 
cent Utah,  but  I  fail  to  find  any  character  which  is  per- 
manent, even  in  Greene's  duplicate  tj-pe  in  the  National 
Herbarium  the  characters  do  not  hold. 

Polcinoniiim  caruhum  L. 

No.  544iac.  June  15,  1894.  Ireland's  Ranch.  SaltnA.^ 
Canon,  Utah,  8000^  all.,  in  gravel,  along  shaded  streams, 
in  springy  places.  This  is  P.  fi/tchttnn  Greene.  I  have 
never  been  able  to  see  any  valid  character  separating  this 
species  from  P.  f'ii//i'f/ff/ii/iini  Gray.  If  the  flowers  are 
light  colored  then  it  is  the  one  species,  if  not  it  is  the 
other,  the  leaf  and  floral  characters  varv. 
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Phlox  longifolia  var.  brevifolfa  Gray. 

No.  5098].  April  23,  1895,  ten  miles  south  of  Black 
Rock  Spring,  Arizona,  in  gravel,  irt  the  juniper  belt, 
4500^  alt.  No.  5286V.  May  23,  1895,  Kanab,  Utah, 
5300^  alt.,  in  red  sand.  These  forms  have  linear-oblong, 
obtusish  leaves,  i'  or  less;  the  calyx  has  long  arx4  hyaline 
interspaces  greatly  enlarged,  and  folded  outward  so  as  to 
make  the  calyx  seem  ovate  at  base.  The  replication  of 
the  calyx  is  a  Character  of  no  permanent  value. 

Phlox  longifolia  var.  gladiformis. 

No.  5208c.  May  11,  1894,  Cedar  City,  Utah,  6500^ 
alt.,  in  gravel,  on  slopes. 

This  has  the  habit  of  P,  Douglasti,  but  is  less  compact; 
leaves  densely  clustered  around  the  sessile  flowers,  loosely 
imbricated  below,  or  the  nodes  3 "  long,  leaves  about  lY 
long,  all  subulate-lanceolate,  pungently  acute,  thick  and 
stiff,  midrib  and  margins  prominent,  the  latter  a  little  in- 
volute; whole  plant,  even  to  the  flower,  glandular  and 
sparsely  floccose-hairy,  but  green;  calyx  lobes  a  little 
over  half  the  tube;  corolla  tube  nearly  double  the  calyx, 
lobes  oval,  entire.  The  plants  are  loosely  caespitose,  and 
would  seem  to  be  hybrids  between  longifolia  and  Doug- 
lasii^  were  it  not  for  the  fact  that  they  are  very  abundant 
in  the  locality  where  found.  It  grows  on  north  slopes  of 
gravelly  hills  at  the  mouth  of  the  canon  of  Cedar  Creek. 

There  seems  to  be  a  complete  transition  from  P,  longi- 
folia to  P,  Douglasii  through  the  above  variety  and  the 
var.  brevifolia. 

Phlox  austromontana  Coville  seems  to  deviate  in  no 
constant  character  from  P,  Douglasii,  the  replication  of 
the  calyx  relied  upon  as  a  crucial  character,  proves  of 
no  value,  as  it  varies  from  nothing  to  a  wide  fold.  I  can- 
not refer  this  to  P.  speciosa,  as  Gray  has  done. 


GiLlA    C'ONGESTA  Var,  PANICULATA. 

No.  5464m.  June  19,  1894,  Huntington.  Utah.tnclir 
soil,  6000"'  alt. 

Denselj' floccose  pubescent,  with  many  small  heads  in 
a  rounded  panicle  and  very  much  branched  above,  6-1;' 
high. 

GiLlA    McVlCKER-«. 

No.  5378,  June  2,  1894,  Marysvale,  Utah,  in  gravel, 
on  arid  slopes,  7000°  alt. 

No.  5972g.  August  31,  1894,  Marysvale,  Utah,  in 
loose  gravel,  6500'^'  alt. 

No.  5989m.  September  4,  1894,  Circle  Valley  Cai^on. 
7000"  alt.,  in  gravel. 

This  belongs  to  the  section  Giliandra,  biennial,  crert, 
2— 2^*^'  high,  branched  above  into  a  very  wide,  open, 
corymbose  panicle,  which  is  often  2^  across,  and  some- 
times practically  flat-topped;  all  the  upper  leaves  are 
reduced  to  arcuate  bracts,  the  root  leave  and  lower  slem 
leaves  are  pinnatifid  with  oblong,  entire,  rounded,  acutish 
lobes,  leaves  2—3'  long;  glabrous  throughout,  except  Iht 
glandular,  campanulate,  very  short  pediceled  calyx;  calyi 
lube  about  i "  long,  the  blunt  lobes  minute ;  corolla  about 
6"  long,  sky  blue,  tube  3—5  long,  rather  ampliate  above 
and  campanulate,  with  oval  lobes,  which  are  ij"  longand 
surpass  the  widened  upper  tube,  and  are  rotate-spreading; 
filaments  long-exserted,  double  the  tube,  blue,  crowned 
with  oval,  minute  anthers,  filaments  spreading.  This 
plant  has  the  habit  of  very  robust  forms  of  G.  latifora 
and  G.  incoiisptcua.  It  is  a  very  beautiful  plant,  and  was 
first  discovered  some  ten  years  ago  by  Miss  Kelley,  now 
Mrs,  McVicker,  of  Salt  Lake  City,  at  Panguilch  Lake. 
Utah,  Her  specimen  was  without  the  root  leaves.  I  sent 
a  portion  of  it  to  Dr.  Gray  with  the  manuscript  name- 
He  also  regarded  it  as  a  new  species,  but  thought  it  mighl 


I 
CONTRIBUTIONS  TO  WESTERN  BOTANY.       713 

prove  to  be  a  form  of  G,  finnatifida.  In  view  of  the 
imperfection  of  the  original  specimen,  I  thought  best  to 
leave  it  unpublished  till  better  material  could  be  collected. 
Abundant  material  is  now  at  hand,  and  I  take  pleasure  in 
dedicating  this  species  to  its  discoverer.  This  grows  on 
very  hot  and  dry  talus  and  even  on  cliffs. 

GiLIA  FLORIBUNDA  Var.  ARIDA. 

No.  5701a.  July  31,  1894,  Capitol  Wash,  Utah,  near 
the  Henry  Mountains,  5000^'  alt.,  on  sandstone  rocks,  in 
very  arid  places. 

This  plant  has  the  habit  of  G,  fValsoni,  but  is  nearest 
to  G.  jlorihunda ;  whole  plant  greenish,  but  rough,  with 
short,  stiff,  not  dense  pubescence  throughout;  tufted  in 
dense  bunches  and  branched  below,  stems  2-4'  long, 
terminated  by  a  dense  head  of  sessile  flowers,  5-10  in  the 
head;  stems  white;  leaves  pedately  3-5  parted,  filiform, 
rigid,  straight,  acerose,  involute,  i-nerved,  5-^"  long, 
somewhat  longer  than  the  internodes,  not  reduced  above, 
and  heads  with  similar  bracts;  nodes  enlarged;  calyx 
cylindrical,  tube  3"  long  and  lobe  i"  long,  very  hyaline 
between  the  angles;  corolla  whito,  1-2"  longer  than  the 
calyx,  narrowly  oblong  lobes,  2-2i"  long;  seeds  2  in  each 
cell,  linear.  The  heads  are  seemingly  a  little  glandular 
and  the  flowers  are  vespertine. 

This  plant  grows  on  the  hottest  red  sandstone  rocks  in 
little  crevices  and  pockets,  and  is  quite  fragrant. 

GiLIA    LEPTOMERIA  Var.  TRIDENTATA. 

No.  5445n.  June  16,  1894,  near  Emery,  Utah,  in  clay, 
7000^  alt. 

Corolla  cuneate  and  tridentate,  rotate-spreading,  and 
flowers  smaller  and  shorter  than  in  the  type.  This  is 
figured  by  Watson  in  King's  Report  along  with  the  type, 
but  when  growing  it  is  conspicuously  different  from  it, 
though  often  found  growing  with  it. 

'iD  Seii.,  Vol.  V.  (  46  )  October  3,  1896. 
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Gilia  scopulorum  Jones, 

No.  5032I.  April  II,  1894,  lava  ridges,  ten  miles  above 
Stone's  Ferrj',  Nevada,  1000'-   alt. 

No.  502430.  April  5,  1894,  on  divide  12  miles  east  of 
Beaverdam,  in  Nevada,  6000"'  alt.,  in  gravel. 

No.  5029m.  Bunkerville,  Nevada.  April  6, 1894,  1550- 
alt.,  in  gravel. 

No.  5029k.     Same  date  and  locality. 

No.  5iioac.  April  26,  1894,  St.  George,  Utah,  3000^ 
alt.,  in  red  sand. 

No.  5036ah.  April  13,  1894,  near  Hole  in  the  Rock, 
above  Stone's  Ferry,  Nevada,  1550"  alt.,  in  gravel. 

No.  5045X.  April  13,  1894.  Mica  Spring,  Nevada. 
4000-  alt.,  in  granitic  gravel. 

This  well  marked  species,  which  Dr.  Gray  has  referred 
to  G.  hiconspicHa,  sliows  no  intergrades  in  any  of  my 
collections  for  the  last  fifteen  years,  and  there  are  no  in- 
tergrades in  the  National  Herbarium. 

Lyciu-m  Torrevi  var.  filikorme. 

No.  5015.  April  5,  1894,  Beaverdam,  Arizona,  1700- 
alt.,  in  sand. 

Leaves  spatulate-linear,  small,  9"  or  less  long;  flowers 
on  filiform  pedicels  9"  or  less  long. 

Pentstemon  acuminatl's  var.  congestus. 

No.  5262.  May  19,  1894,  near  Canaan  Ranch,  Utah, 
5000'  alt.,  in  sand. 

No.  5467c.  June  20,  1894,  Price,  Utah,  in  clay  soil, 
5500'  alt. 

No.  544iai.  June  15,  1S94,  li't'land's  Ranch,  in  Sa- 
lina  Canon,  Sooo    alt.,  in  gravel. 

.'^t^i^■t.  tTCCt.  2     hi^h  :    spikfs  sim|iK-.  Inni;.   dt-nsc.    lin- 

sL'|)aN  nvalL'  to  M\al.  acviti.=li.  srarious-inarj^'ini'd  l    flowers 
8'    inni,f.  hliK-:    <liTilu  tllanu'in  .Icnscly  lon^-hairvL    corolhi 
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hairy  within;  anthers  glabrous.  This  seems  to  differ 
from  P,  Parryi  chiefly  in  the  blue  flowers. 

P,  acuminatus  Douglas  is  a  plant  of  the  northwesf  rang- 
ing through  the  Great  Basin,  while  the  plant  of  the  plaijis 
(P.  Fendleri  Gray)  is  certainly  as  distinct  as  most  of  the 
reputed  species. 

P.  confusus  Jones  connects  acuminatus  and  Parryi  and 
may  run  into  one  or  the  other.  P,  Wrightii  Gray,  which 
is  the  same  as  P,  Utahensis  Eastwood,  seems  suflSciently 
distinct,  but  these  with  P.  funiceus  form  a  very  closely 
related  group. 

Pentstemon  Eatoni  var.  undosus. 

No.  5iioah.  April  26,  1894,  in  red  sand  at  St.  George, 
Utah,  2700^  alt. 

No.  5289U.  May  23,  1894,  Johnson,  Utah,  5000°  alt., 
in  red  sand,  among  junipers. 

Scabrous  or  short -pubescent,  except  the  flowers  and 
uppermost  stems;  lower  stem  leaves  3-5'  long,  narrowly 
oblong,  lY  wide,  wavy  on  the  margin. 

This  was  also  collected  by  Capt.  Bishop  in  the  same 
region  in  1872.  It  grows  among  the  junijpers  in  gravelly 
soil  throughout  northern  Arizona  along  the  Colorado 
River  and  into  Utah  as  far  as  the  rim  of  the  Great  Basin. 

Pentstemon  confertus  var.  aberrans. 

No.  56011.  July  6,  1894,  Soldier  Summit,  Utah, 
7300^  alt.,  in  gravel. 

No.  5740.  August  4,  1894,  Fish  Lake,  Utah,  9000° 
alt.,  in  meadows,  in  gravel. 

Flowers  about  the  size  of  P,  hufnilis  var.  brevtJJorus  or 
a  trifle  larger  and  plants  with  the  habit  of  P,  humiJis;  i" 
high  or  less,  not  glandular,  otherwise  almost  exactly  as 
P,  confertus.  This  variety  abounds  throughout  the 
mountains  of  central  Utah,  being  more  common  than  any 
other  form.  It  occurs  most  frequently  in  subalpine  mead- 
ows and  shady  woods  in  rich  soil. 
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BUDDLEIA     MARRUBIIFOLIA    var.     UtAHKNSIS    (  Covillc^ 

Proc.  Biol.  Soc.  Wash.,  7,  6g).  This  seems  like  a  nar- 
row leaved  form,  as  the  wider  primary  leaves  are  absent 
in  Coville's  specimens. 

Eriogonum  nivale  Canby  seems  to  differ  in  no  con- 
slant  respect  from  E.  ovalifoUum. 

Eriogonum  Rusb\i  Greene  is  E.  Jonesii  Watson. 

Abronia  micrantha  var.  pedunculata. 

No.  5101.  April  26,  1894,  St.  George,  Utah,  ii<xi^ 
alt.,  in  red  sand. 

No.  5482m.    June  22.  1894,  Green  River.  Utah,  45o< 
ah.,  in  cla}-. 

No.  51831.  May  7,  1894,  Le  V'erkin,  Utah,  in  gravel, 
3400"  alt. 

Peduncle  double  the  petiole ;  fruit  often  3  -  ner\-ed, 
emarginate  at  both  ends,  often  very  large,  9"  long;  flowr- 
ers  small;   fruit  often  red. 

This  aeems  like  a  hybrid  with  A.  cycloplcra,  but  the 
latter  is  not  known  in  the  region.  The  bracts  of  both 
these  species  are  ovate,  small,  1-2"  long,  abruptly  acute 
or  at  least  acuminate  at  apex. 

Atriplex  subdecumbens. 

^o,  5745.  August  6,  1894,  Fish  Lake,  Utah,  9000- 
alt.,  in  gravelly  meadows. 

This  species  is  nearest  A .  mt'crocarpa  and  A .  argentat  : 
plants  slender,  subdecumbent,  annual,  2-8'  long,  much 
branched  at  the  base,  mealy  throughout,  leafy  through- 
out; leaves  ovate  to  lanceolate,  with  a  cuneate  base,  barely 
petioled,  6—9"  long,  rather  thin,  entire ;  plants  fructiferous 
throughout  in  small,  sessile  clusters:  (lowers  minute, 
greenish;  fruiting  bracts  i"  long,  rather  cuneate-orbicu- 
V.vr  to  nbov;ite,  apex  crimped  and  obscurely  dentate,  or 
sometimes  toothed,  green,  sides  smooth,  back  nervose  to 
miiricate.  seldom  if  ever  with  green  points,  bracts  united 
below. 
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This  grows  in  gravelly,  dry  patches  in  meadows,  at 
9500  feet  altitude. 

Atriplex  graciliflora. 

No.  5697.  July  30,  1894,  Blue  Valley,  near  Henry 
Mts.,  Utah,  4000°  alt.,  in  clay. 

No.  56$6e.  July  20,  1894,  CainviUe,  Utah,  4500°  alt., 
in  clay. 

Annual,  racemosely  branched  throughout  and  these 
branches  again  branched,  forming  a  large  tuft  1-2°  in 
diameter,  plants  about  1°  high,  inner  stems  erect  and 
outer  ones  ascending  or  spreading,  sparingly  mealy 
throughout,  the  younger  parts  more  so,  stems  round; 
leaves  all  cordate -ovate,  10"  long  or  less,  on  a  petiole  i" 
long,  entire,  fleshy  when  fresh  and  rather  thick  even 
when  dry;  pistillate  flowers  few,  scattered  singly  among 
the  upper  leaves ;  staminate  flowers  in  a  slender,  dichoto- 
mous,  bractless  panicle,  yellowish,  in  heads  of  5  or  more  at 
the  ends  of  short  pedicel-like  branchlets  1-2"  long,  the  main 
branches  of  the  panicle  2-4'  long;  flowers  minute;  fruit 
on  a  stalk  3"  long,  bracts  united  except  at  the  top  and 
produced  down  the  stalk  to  within  i"  of  the  base  in  a 
broad  wing,  also  extended  on  all  sides  of  the  fruit  into  a 
green  wing  which  is  barely  sinuous  above,  this  wing  is  2" 
wide  on  the  sides  and  i"  wide  at  the  apex  of  the  fruit, 
fruit  5-8"  wide,  orbicular  to  reniform,  not  warty  nor  ap- 
pendaged,  the  body  of  the  fruit  is  ovate  to  elliptical,  i" 
wide  and  2"  long,  closely  invested  by  the  bracts  which 
are  separate  only  at  the  apex.  This  remarkable  plant 
must  rank  near  to  the  shrubby  A .  canescens  in  the  fruit 
character,  though  so  unlike  it  in  all  other  respects. 

This  grows  in  alkaline  soil  on  the  flats  bordering  the 
Fremont  River,  where  the  soil  is  a  very  compact  clay 
during  the  growing  season. 
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Atriplex  CORNUTA, 

No.  5481.  June  22,  1894,  Green  River,  Utah,  4500- 
alt.,  in  clay. 

This  has  much  the  habit  of  A.  graciUjIora.  anoual, 
branched  chiefly  below,  erect,  6-12'  high,  very  mealv 
and  whitish,  stems  round;  leaves  ovate  to  deltoid  with  ail 
three  angles  sharp  when  dehoid,  often  cordate,  i'  lonj;or 
less,  thick,  petioles  i"  long;  pistillate  flowers  in  clusters 
of  1—3  in  the  lower  axils,  in  fruit  all  on  pedicels  J— 3"  long 
and  often  pendent;  staminate  flowers  in  small,  sessile 
clusters  in  simple,  terminal,  leafy  racemes,  reddish-white; 
fruit  forming  a  ball  2-3 "  in  diameter  by  the  innumerable 
horns  or  corrugated  and  lobed  processes  which  cover  ihe 
bracts  completely  and  equal  their  bract  lobes. 

This  frequents  the  same  alkaline  clayey  soil  as  ^.  grit- 
cilijiora. 

Eriogonum  aureum. 

No.  6091.  September  2S,  1894,  St.  George,  Utah, 
2700"  alt.,  in  sand. 

This  is  an  intricately  branched  shrub,  1—3''  high,  widely 
branched  and  stout,  with  rounded  top:  the  stems  are 
rather  short,  and  quite  leafy  to  the  base  of  the  short  pe- 
duncle; leaves  elliptical,  shortly  contracted  into  a  petiole 
2—6"  long,  the  whole  leaf  being  12—20"  long,  densely 
woolly  below  and  much  greener  above,  entire ;  peduncles 
I— 2J'  long,  then  trichotomouslj'  and  repeatedly  branched, 
not  angled,  branchlets  short;  bracts  all  subulate  and  1-2" 
long,  but  the  upper  ones  minute:  involucres  and  upper- 
most divisions  appearing  glabrous,  but  really  minulely  and 
sparsely  woolly;  involucres  oblong,  i"  long,  divided  about 
y^  the  way  into  rounded,  obtuse,  erect  lobes;  flowers 
golden,  i"  long,  outer  lobes  oval,  obtuse,  inner  lobes  ob- 
long, with  agreen  midrib, lobes  widely  spreading:  flowen 
with  a  nipple-like  projection  at  the  base  and  involucres 
rounded,  not  angled;   the  pedicels  are  exserted. 
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This  is  very  close  to  E,  corymbosum  and  £,  Thorn- 
soncB. 

To  this  species  I  would  refer  two  specimens  collected 
by  Rusby  at  Holbrook,  Arizona,  as  v2S,glutinosum^  being 
glutinous  above;  having  oblong,  crenate  leaves,  2'  long; 
involucre  sonjewhat  angled ;   flowers  smaller. 

To  this  species  I  would  refer  as  var.  ambiguum.  No. 
1688,  Coville,  collected  on  the  east  slope  of  the  Sierras, 
Inyo  County,  California,  having  narrow  and  entire  leaves, 
peduncles  4-6'  long,  small  clusters  of  flowers  and  only 
secondary  and  very  short  rays,  the  involucres  much  angled 
and  flowers  very  short,  ^"  long. 

Eriogonum  reniforme  var.  comosum. 

No.  5036ao.  April  12,  1894,  near  Hole  in  the  Rock,  10 
miles  above  Stone's  Ferry,  Nevada,  in  gravel,  1500"-  alt. 

No.  5036bj.  April  12,  1894,  10  miles  below  Mica 
Spring,  Nevada,  in  gravel,  2000°  alt. 

Annual,  3-6'  high;  leaves  radical,  10"  long,  and  with  a 
slender  petiole  i'  long,  the  blade  round  or  somewhat 
oblate,  truncate  to  cordate  at  base,  and  fully  developed 
ones  emarginate  at  the  apex ;  the  younger  leaves  are  very 
white,  with  long,  comose,  tangled  hairs,  the  upper  side 
less  so  or  even  green;  inflorescence  trichotomously 
branched,  mostly  at  the  very  base  of  the  stem;  small 
bracts  at  least  woolly  within  and  with  hyaline  margins; 
involucres  erect  on  pedicels  i'  long  or  less,  over  i"  high, 
hemispherical,  glaucous,  with  very  short  hyaline  teeth; 
flowers  very  small  and  exserted,  %"  long,  pubescent  with 
rough,  flat,  short,  scale-like  hairs;  flowers  reddish  or 
greenish  yellow,  outer  lobes  elliptical,  inner  lanceolate 
and  barely  acute ;  stems  and  pedicels  glabrous  and  flowers 
many  in  each  involucre. 

This  is  readily  separable  from  JE.  Thurberi hy  the  leaves 
and  flowers  and  the  more  open  and  slender  habit;   it  is 
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easily  separable   from    E.   reniforme  by  the   pubescent 

flowers. 

ErIOGONUM    L.ONGILOBUM. 

Xo.  SSgoj-  July  5,  1894,  near  Price,  Utah,  in  clay, 
6000-  alt. 

Densely  caespitose  in  large  perennial  mats,  verj-  woolly- 
hairy  throughout,  except  the  glabrous  tips  of  the  flowers ; 
leaves  broadly  oblanceoiate,  all  on  a  petiole  nearly  as  long 
as  the  blade,  1-2'  long,  thick,  margins  inclined  to  be 
revolute  or  at  least  the  leaf  convex,  obtuse:  peduncle 
scapose,  1—2'  long,  with  3—5  sessile  involucres  in  a  dense 
head;  involucres  parted  nearly  to  the  base,  lobes  2"  long, 
leaf-like,  triangular,  erect,  equaling  the  flowers;  flowers 
abruptly  contracted  and  with  a  minute  prolongation  above 
the  joints;  pedicels  i"  long,  but  the  flowers  seem  to  be 
sessile;  lobes  of  the  flowers  obovate-oblong,  rounded, 
barely  erose,  yellow,  «-ith  darker  or  green  midrid,  often 
tinged  with  red,  barely  li"  long:  heads  not  bracteate; 
akenes  very  woolly.  This  appears  nearest  to  E.  viUi- 
foriim,  but  somewhat  resembles  E.  ovaiifoUum  in  habit 
and  leaves. 

Rlmex  subalpina. 

No.  5957,  August  29,  1894,  Brigham  Peak,  near 
Marysvale.  Utah,  10.500'-  alt.,  in  gravel,  in  the  bed  of  a 
subalpine  stream. 

No.  5893ai.  August  23,  1894,  near  the  head  of  Bullion 
Creek,  above  Marysvale.  Utah,  11.000-  alt.,  in  gravelly 
soil,  along  the  bed  of  a  subalpine  stream. 

Erect  in  large  clumps,  3—5  high,  smooth  throughout, 
stems  i'  thick  or  less,  coarstrly  .■^ulciiti.- :  root  leaves  i-  or 
k-?s  lonif.  2-5'  wide,  on  petiipK->  iicirlv  ,is  Inn;;,  oblong- 
cunt  r<ii-;cii.  Juirtj'.y  .n-uli.'  .11  a[iL'\.  in-ti-le  :-;cni-,  and  margin- 
less,  stem    lekivc^    riiiiil.ir  biit    Ti.ir:-..\MT.  u;ipiTmost  often 
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linear,  none  of  the  leaves  at  all  sheathing,  panicle  narrow, 
1-2°  long,  branches  appressed,  densely  flowered;  flowers 
on  filiform  pedicels  4-6"  long,  pendent;  fruit  wings  with- 
out tubercles,  triangular  to  deltoid,  2-3"  long,  coarsely 
reticulated,  sometimes  rhombic,  but  in  that  case  always 
with  a  contracted  slightly  produced  apex,  always  fimbriate 
toothed  below,  and  in  the  broader-winged  forms  very  con- 
spicuously so  nearly  to  the  apex. 

This  grows  in  cold,  gravelly,  springy  places  along  sub- 
alpine  streams,  at  from  10,000  to  11,000  feet  altitude, 
along  with  Oxyria  dtgyna.  Polygonum  bistorta  3indAgut7- 
egia  ccerulea, 

Croton  longipes. 

No.  5213.  May  12,  1894,  two  miles  east  of  Leeds, 
Utah,  in  sand,  at  3500°  alt. 

No.  5024au.  April  5,  1894,  west  side  of  Copper  Mine, 
in  Beaverdam  Mountains,  Nevada,  3000^^  alt.,  in  gravel. 

No.  5149am.  May  3,  1894,  Silver  Reef,  Utah,  in  sand, 
at  3500°  alt. 

Shrubby  at  base,  erector  ascending,  1-2°  high,  slender, 
freely  branched,  stems  white-stellate,  leaves  oblong- 
elliptical,  apiculate,  obtuse,  rounded  or  short- cuneate  at 
base,  1'  long,  on  petioles  nearly  as  long,  densely  or  sparsely 
stellate  below,  often  glabrous  above;  flowers  in  very 
short,  umbellate  racemes,  on  long,  slender  pedicels,  2-3'' 
long;  staminate  flowers  many,  i"  wide,  with  triangular 
lobes ;  fertile  flowers  with  pedicels  subtended  by  linear 
bracts;  bracts  as  long  or  longer  than  the  pedicels;  calyx 
of  the  pistillate  flowers  similar  to  that  of  the  staminate 
ones,  but  nearly  3"  wide;  fruit  nearly  round,  i"  long, 
densely  white-stellate.  This  can  neither  be  placed  with 
C  CalifornicHS,  C,  gracilis  nor  C  IVeo-Mexicanus,  though 
it  is  related  to  them  all.  It  is  nearest  C  corymhulosuSy 
but  the  flowers  are  smaller,  the  calyx  lobes  very  different. 
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the  Styles  very  short,  the  leaves  different,  ataminate  (lowers 
long-pediceled,  pistillate  less  so  and  erect,  not  reflexed. 
In  C  corymbttiosus  the  calyx  lobes  are  oblong  to  obovitie 
iind  shortly  acute,  fruit  reflexed,  flowers  large,  stvles 
long,  leaves  acute  and  generally  ovate,  and  nearly  equally 
white-lepidote. 

This  abounds  in  sandy  places,  especially  on  drifting 
sand  dunes  in  the  valley  of  the  Virgen  and  southward. 

CoMANDRA     UMBELLATA    Var.    PALLIDA   (A.   DC.    Prod. 

14. 636). 

Comaadra  pallida  A.  DC,  t.  c. 

There  is  no  constant  character  separating  this  from  the 
tj'pe  that  I  can  discover. 

TrIGLOCHIN    MARITIMUM  Var.   DEBILE. 

No.  5289.  May  23,  1894,  Johnson,  Utah,  5000^  alt., 
in  alkaline  clay. 

Flowers  simply  racemose  on  the  slender,  weak  stems. 
which  are  6-12'  high;  roots  ver}-  thick;  leaves  all  radical 
and  short.  This  plant  is  much  smaller  than  T.  paltnlre. 
but  in  the  character  of  the  flowers  and  fruit  certainly  bt- 
tongs  to  X.niiirilitnitm.  Watson's  T.  falustre  of  King's 
Report  is  a  taller  form  of  the  same. 

This  grows  on  clayey  alkaline  flats  at  Johnson,  Utah, 
where  no  other  plant  will  grow. 

Calamagrostis  scofuloru-m.  Densely  tufted,  about 
2'  high,  erect,  stems  slender;  leaves  about  afoot  long. 
coarse,  prominently  striate-nerved,  3"  wide,  flat,  tapering 
to  a  slender  point,  very  light  colored  as  if  glaucous,  glab- 
rous throughout  except  the  nerves  upwardly  are  verv 
scabrous;  IJgule  scabrous,  2"  long,  entire  and  truncate  to 
lacerate:  inflorescence  spicate,  broadly  linear  4-6'  long 
and  about  equaling  the  uppermost  niirrow  leaf,  6"  to  i' 
broad,  occasionally  a  little  lax.  usually  strict  and  dense; 
spikelets  nearly  white,  appressed:   rays  about  five,  the  in- 


CONTRIBUTIONS  TO  WESTERN  BOTANY.       723 

ner  ones  i'  or  more  long  and  the  outer  very  short,  pubes- 
cent with  ascending  short  hairs,  the  nodes  in  the  lower 
part  of  the  spike  about  9"  apart ;  spikelets  about  2"  long, 
lower  glumes  spreading  in  flower,  equal,  the  lower  i- 
nerved  and  nerve  very, prominent  and  green,  ovate-lance- 
olate, simply  acute,  glabrous  and  hyaline  except  the  very 
scabrous  nerve,  usually;  upper  glume  the  same  but  with 
two  additional  nerves  extending  only  to  the  middle,  occa- 
sionally these  are  wanting;  palet  barely  shorter  than  the 
others,  2-toothed,  lanceolate,  very  faintly  2-nerved,  glab- 
rous, simply  acute,  like  the  others  very  thin  and  hyaline; 
floral  glume  ovate-lanceolate,  4-toothed  at  apex,  faintly 
4-nerved,  scabrous  throughout,  equaling  the  palet;  awn 
attached  below  the  middle,  straight,  shorter  than  the 
glume;  hairs  %  the  palet,  sparse.  This  is  manifestly  al- 
lied to  C  sylvatica. 

No.  6075.  September  25,  1894,  Springdale,  Utah, 
growing  in  clumps  at  the  base  of  sandstone  cliffs  along 
the  Virgen  river,  4000°  alt. 

PoA  FESTUCOiDES.  Tufted  like  FesUica  ovina^  peren- 
nial, erect  2-3^^  bigh,  slender,  minutely  upwardly  scab- 
rous throughout  except  the  spikelets;  root  leaves  clus- 
tered and  with  enlarged  short  sheaths,  the  blade  3-5'  long, 
involute-filiform  and  tapering  to  a  point,  stem  leaves  sim- 
ilar but  a  little  longer,  sheaths  half  the  internodes  which 
are  a  foot  or  less  long;  ligules  usually  2"  long  and  lacer- 
ate at  top;  panicle  on  a  peduncle  as  long  as  the  upper 
leaf,  4-6'  long  and  rachis  as  much  more;  rays  single  about 
i>^'  apart,  filiform,  widely  spreading,  proper  ray  i'  long 
and  half  its  prolongation  as  a  rachis;  raylets  single,  race- 
mose, 3-4,  i'  or  less  long,  branched  above  the  lower  y^  , 
bearing  2-3  narrowly  elliptical  spikelets  which,  are  4-5" 
long,  i-i^"  wide,  with  about  5  florets,  spikelets  widely 
spreading  and  pendulous,  all  pediceled;   lower  glume   i- 
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nerved  narrowly  elliptical,  acute,  somewhat  keeled,  hya- 
line, i"  long,  nearly  glabrous;  upper  glume  aj"  long,  el- 
liptical, barely  acute,  rounded,  nearly  smooth:  flowering 
glume  with  two  evident  marginal  nerves,  two  very  faint 
additional  inner  ones,  and  three  others  which  are  \-isible 
only  at  the  top,  the  midnerve  bejng  obsolete  except  at  the 
very  lip,  oblong-lanceolale,  with  a  short-acuminate  lip, 
scabrous  above  and  hyaline,  but  on  the  sides  hyaline  bor- 
der very  narrow,  3'  long,  rounded;  palet  concave  in 
center,  with  two  green  nerves,  acute,  nearly  linear,  equal- 
ing the  flowering  glume,  hyaline;  rachis  of  the  spikelet 
wth  joints  about  i"  apart,  pubescent:  spiketets  somewhat 
flattened, 

No.  5671.  July  25,  1894,  Mt.  Ellen,  Henry  Mts., 
Utah,  ic.ooo-  alt.,  on  open  slopes,  forming  a  very  con- 
spicuous and  important  part  of  the  vegetation. 

Stipe  pinetorum.  Close  to  S.  Sihirt'ca  Watson,  Bot. 
Cal.  Allied  to  S.  comtita.  Densely  tufted  like  Bi>uff.loua 
o/igostachya  and  Arisli'da  purpurea,  perennial,  about  1° 
high,  erect;  root  leaves  2  —  3'  long,  filiform-involute, 
sheaths  6-12"  long  thickened,  brown;  ligule  obsolete; 
small  wiry  stems  with  about  3  leaves  whose  sheaths  are 
longer  than  the  internodes,  3-4'  long,  with  a  verj-  short 
liliform  blade  1-2'  long;  panicle  linear,  6'  long  or  less, 
barely  exserted;  rays  2—3,  appressed,  the  lateral  ones  al- 
most none,  the  central  one  3-6"  long  and  2—3  flowered; 
lower  glume  3-nerved,  subulate,  tapering  into  a  thread- 
like tip,  4"  long,  smooth;  upper  glume  I-^er^'ed  and  nar- 
rower and  as  long,  smooth:  flowering  glume  i\"  long, 
linear,  pungent  at  base  and  sparsely  long  hairy,  hairs 
<lenser  above  forming  a  tuft  2"  long;  awn  slightly  twice- 
geniculate.  6-9"  long,  glabrous. 

No,  6o23p.  September  8,  1894,  Panguitch  Lake, 
I'tah,  8400  alt.,  growing  in  open  places  among  the  pine 
forests. 
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Stipa  arida.  With  the  habit  and  general  appearance 
of  S.  viridtila^  also  leaves  and  ligules ;  sheaths  as  long  or 
longer  than  the  internodes;  rays  in  fives  below,  very 
short  or  almost  none,  appressed,  with  3-4  spikelets,  fili- 
form, the  whole,  exclusive  of  the  awns,  being  i'  or  less 
long;  outer  glume  lanceolate -acuminate,  4"  long,  very 
thin  and  hyaline,  3-nerved;  inner  glume  3"  long,  nar- 
rower and  acuminate,  3-nerved;  flowering  glume  2"  long, 
fusiform,  very  narrow,  glabrous  above  and  shortly-pubes- 
cent below;  awn  2-3'  long,  thread-like,  flexuous  but 
hardly  geniculate,  smooth;  panicle  6'  long,  hardly  ex- 
serted,  dense,  wand-like. 

No.  5377.  Marysvale,  Utah,  on  very  dry  talus  slopes 
in  shingle,  6000°  alt.,  June  4,  1894. 

Elymus  salina.  With  the  habit  of  Sporobolus  air  aides  ^ 
but  culms  very  different;  forming  coarse  and  very  close 
tufts,  1-2°  in  diameter;  stems  much  thickened  below  the 
fibrous  leaf-sheaths,  perennial,  erect,  1-2^  high;  lower 
leaf-sheaths  loose  and  somewhat  enlarged,  very  coarsely 
nerved,  nearly  smooth,  about  half  as  long  as  the  nodes; 
ligule  abortive;  leaves  pubescent  on  the  under  side,  es- 
pecially so  at  the  throat,  thick,  involute,  acute,  linear,  4—6' 
long  (the  root  leaves),  stem  leaves  2-4'  long,  nodes  about 
3 ;  inflorescence  a  simple,  loose  spike  \i^^  Agropyruvi glan- 
cum  which  it  much  resembles;  spikelets  single  at  each 
joint,  barely  contiguous,  placed  flatwise  to  the  rachis, 
6-10;  empty  glumes  2,  subulate,  pungent,  2"  long,  gen- 
erally falcate,  i-nerved;  spikelet  pediceled,  pedicel  about 
i"  long  and  very  thick  and  stout,  often  very  short;  spike- 
lets  about  6"  long,  2"  wide  and  i"  thick,  7-9-flowered; 
flowering  glume  ovate-lanceolate,  shortly  acuminate,  about 
4"  long,  thick,  indistinctly  5-nerved,  smooth  and  rounded, 
with  narrow,  hyaline,  slightly  lacerate  margin,  palet  2- 
nerved,  concave  in  the   middle  and  with    broad  hyaline 
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margin  folded  around  the  stamen,  lanceolate,  acuminate, 
bidcntatc,  equaling  ihf  flowering  glume,  joints  ot"  the 
rachis  of  spikelet  about  2"  apiirt.  This  remarkable  plant 
has  most  of  thu  technical  characters  of  Hystrix,  but  is 
manifeatly  allied  to  S/ymns  caudcnsatus,  and  may  prove 
to  be  only  a  form  of  it. 

No.  5447-  Top  of  Salina  Pass,  Utah,  8200-  alt.,  in 
clay,  in  rather  alkaline  soil. 

Ei'iicoRA  Nevadensis  var,  viridis  (Coville,  Death 
Valley  Rep.,  220). 

Ephedra  viridis  CoviRe.  1.  c. 

No.  5213d.  May  12,  ten  miles  below  Kanarra,  4500^ 
alt.)  on  rocka. 

No.  559oe.  Mead  of  Soldier  Caflon.  6700^  alt.,  in 
clay,  July  5. 

No.  5001k.  At  foot  of  grade  above  Bellevue,  Utah. 
3700'^  alt.,  among  rocks,  March  30. 

No.  516301.  Silver  Reef,  Utah,  in  gravel,  4500-  alt.. 
May  4. 

No.  5134-  Diamond  Vulley,  Utah,  4500'^  alt.,  on  rocks, 
April  38. 

No.  5iioao.  ,\pril  26,  St.  George.  Utah.  3000^  alt,, 
in  red  sand. 

No.  5338ah.  Marysvale,  Utah,  6000"  alt,,  in  gravel. 
May  31. 

No.  5297V.  Pahria  Cation.  Utah,  5300^^  alt,,  in  red 
sand,  May  36. 

No.  5289y.  Johnson.  Utah.  5000^  alt.,  in  red  sand. 
May  23. 

No.  5476V.  June  21,  Grand  Junction,  Col.,  4500"  alt., 
in  gravfl. 

\i).  566(bl.  MarviiK-  Laccniiic.  Utah.  6000  alt.,  in 
grav.-l.'juiy  23. 

This  ])lant,  which  I  have  collected  in  various  places  in 
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Utah  and  Nevada  since  1880,  has  never  seemed  to  me 
anything  more  than  the  normal  form  of  the  species,  while 
the  form  on  which  the  type  Nevadensis  was  based  is  the 
less  frequent  one  found  in  the  valleys  in  less  gravelly  or 
clay  soil.  The  variety  abounds  on  sandy  or  gravelly 
hills,  especially  in  rocky  places  and  among  rocks;  it  is 
even  found  on  cliffs.  It  abounds  throughout  Utah  as  far 
north  as  the  lower  end  of  Salt  Lake  Valley  and  westward, 
and  as  far  eastward  as  western  Colorado. 

Cylindrosporiiifn  glycyrrhiziV  Hark. 

No.  5572.  July  3,  Provo,  Utah,  in  Slate  Canon,  8000° 
alt. 

On  Vicia  Americana . 

Spores  somewhat  smaller  than  as  described,  but  not 
otherwise  different. 

Pleospora  Utahensis  E.  &  E. 

No.  5902.  August  24,  Falls  of  Bullion  Creek,  Utah, 
9500*^  alt. 

On  dead  stems  of  Eupatoriuvi  occidentals  Perithecia 
scattered,  erumpent-superficial,  depressed-globose,  spar- 
ingly fringed  around  the  base  with  short,  coarse,  brown 
hyphae,  finally  collapsing  above,  150-250  m.  diam.,  with 
a  papilliform  ostiolum.  Asci  oblong,  rounded  above, 
75-90x20-23  m.,  paraphysate,  8-spored,  with  only  a  short 
rudimentary  stipe.  Sporidia  crowded,  biseriate,  oblong- 
elliptical,  at  first  yellow,  uniseptate  and  constricted,  then 
3-septate,  and  finally  about  7-septate,  muriform  and  dark 
brown,  20-23x14-16  m. 

This  differs  from  P,  Richtophe^isisl^,  &  E.  in  its  smaller, 
more  distinctly  rumpent  perithecia  and  comparatively 
broader  sporidia,  and  from  P,  alpestris  E.  &  E.  in  its 
8-spored  asci  and  smaller  sporidia. 


,  Utah, 


728  CALIFORNIA    ACADEMY    OF    SCIKXCES, 

Pnccinia  Pentstemonis  Peck, 

I. 

No.  5739.     August  4,  Fish  Lake.  Utah.  9000-  alt., 
meadows. 

On  Pentstemon  confertus  var.  caruleo-purpureus. 

No.  5oi5bg.  September  7,  Panguitch  Lake,  Utah, 
8400"  alt. 

Same  host. 

n. 

No.  6ci5bg. 
Same  host. 

m. 

No.   6oo2ax.     September   6,    Panguitch    Lake, 
8400'^  alt. 

Same  host. 

No.  6oi5bg. 

Same  host,  tecidia  found  on  No.  5739  and  6oi5bgare 
the  same  as  ^-Ecidium  Palmeri  And.,  and  while  theteleu- 
tospores  on  No.  6oo2ax  and  6oi5bg  differ  slightly  from 
the  description  given  by  Peck,  they  undoubtedly  belong 
to  his  species.  No.  6oi5bg  has  the  three  forms  well  it- 
veloped  on  the  same  leaves,  and  as  we  find  no  description 
of  the  uredo-spores.  we  make  the  following: 

Purciiiiti  Pentstcmonis  Peck.  Amphigenous.  I.  Spots 
and  spermagonia  wanting;  pseudosporidia  usually  single, 
but  sometimes  in  small  clusters,  three  or  four  rimes  ai 
long  as  broad,  and  from  a  much  thickened  base,  which  is 
often  bright  purple,  upper  part  bright  yellow,  becoming 
white  at  maturity  and  splitting  nearly  or  quite  lo  the  base; 
spores  subglobose  or  oval,  contents  gr.inular,  epispore 
thick,  slightly  echinulate,  18-20x20-22  m,  II.  III.  Son 
small,  round,  scattered,  nearly  black;  uredo-spores  in 
the  son  with  the  teleutospores,  globose  or  oval,  smooth. 
15-18x18-26  m.  Teleutospores  broadly  oval,  somewhat 
constricted;     epispore    smooth,    slightly     but    distinctly 
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thickened  at  the  apex,  27-30x20-22  m;  pedicel  hyaline, 
fragile. 

Uromyces  Lychnidis  T.  &  E. 

No.  5851.  August  22,  near  Tate  Mine,  above  Marys- 
vale,  Utah,  9000°  alt. 

On  Lychnis  Drummondii. 

I,  II,  III  on  the  same  leaves.  I.  Spots  indefinite; 
pseudosporidia  hypophyllous,  irregularly  clustered  on  dis- 
colored areas,  short,  rupturing  irregularly;  secidial  spores 
irregularly  rounded,  epispores  smooth,  contents  bright 
yellow,  15-18  m. 

II,  III,  from  the  same  sori;  amphigenous,  mostly  epi- 
phyllous,  scattered,  irregularly  rounded,  black  or  dark 
brown,  bordered  by  the  ruptured  epidermis;  uredal  spores 
globose,  light  yellow,  minutely  echinulate,  12-14  m; 
teleutal  spores  ovate,  dark  brown,  epispores  not  thickened 
at  the  apex,  longitudinally  wrinkled,  about  15x20  m; 
pedicel  about  equaling  the  spore,  hyaline,  very  fragile. 

Puccinia  aberrans  Peck. 

I. 

No.  5o64bi.     April  14,  Mica  Spring,  Nevada,  4000^  alt. 

On  Arahis  arciuita  var.  fcrcnnans. 

No.  5i63av.     May  4,  Silver  Reef,  Utah,  4000°  alt: 

On  same  host. 

No.  5165.     May  5,  Silver  keef,  Utah,  4500°  alt. 

On  Arahis  Ho  lb  eel  lit, 

II. 

No.  5165. 

On  same  host. 

III. 

No.  5165. 

Same  host. 

No.  5338ai.     May  31,  Marysvale,  Utah,  6000°  alt. 

Same  host. 

2d  Ser.,  Vol.  V.  ( 47  )  October  3,  1896. 
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No.  5354.     June  i,  Marysvale,  Utah,  7000-  alt. 

Same  host. 

The  three  forms  of  this  species  all  occur  on  No.  5165. 
The  ^cidial  form  is  the  same  as  A,  monoi'cum  Peck. 
and  A .  drabts  T.  &  E. ,  and  as  the  specific  name  ab(rran> 
has  priority  in  publication,  it  must  stand.  An  examina- 
tion of  the  several  forms  on  diffent  hosts  from  nine  local- 
ities show  the  following  characters: 

I*Hcc/nt'a  aberrans  Pec\i.  I.  Hypophyllous;  spots  none; 
paeudosporidia  often  covering  the  entire  lower  surface  ol 
the  leaf,  long  cylindrical,  lacerate  at  the  top.  bright yelW: 
secidial  spores  subglobose,  smooth,  yellow,  epispore  thick, 
smooth,  20-28  m.  II.  In  the  same  sori  with  the  teieu- 
tospores;  globose,  epispore  thin,  smooth.  28-33  ^-  1^'- 
Usually  hypophyllous,  but  with  occasional  sori  on  the 
upper  surface;  spots  none;  sori  small,  round,  sometimes 
confluent,  reddish-brown;  teleulospores  light  colored. 
oblong,  or  oblong-clavate,  obtuse  or  round-pointed, much 
thickened  at  the  apex,  constricted,  smooth,  lower  cell 
very  thin-walled,  40-50x20-25  m.  Pedicel  hyaline,  about 
as  long  as  the  spore,  quite  fragile. 

This  occurs  on  Arabis,  Draba  and  Smelozcsiia. 

Puccinia  globosipes  Peck. 

No.  5193.      May  8,  Le  Verkin,  Utah,  3000"  ah. 

II.     III. 

On  Lycinm  Anderson/'. 

In  these  specimens  the  sori  occur  on  both  the  stems 
and  leaves,  and  both  II  and  III  are  found  in  the  same 
sori.  The  uredo- spores  do  not  appear  to  have  been 
collected  previously,  and  are  described  as  follows:  II. 
In  the  same  sori  with  III.  Spores  oval  or  obovate,  epi- 
spore rather  thick,  sharply  echinulate  toward  the  apes 
.   and  smooth  at  the  base,  i5-2o.\3o-38  m. 
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Uredo  Castillei-^  T.  &  E. 

No.  5651.     July  19,  Capitol  Wash,  Utah,  5000°  alt. 

On  Castilleia  ajinis. 

Amphigenous;  in  small,  round  or  oblong  sori  long, 
covered  by  the  epidermis ;  spores  oval  or  globose,  reddish 
brown;  epispore  finely  and  distinctly  aculeolate,  rather 
thick,  contents  granular,  20-24x15-18  m. 

Synchytrium  fulgens  Schroct. 

No.  6012.  September  12,  Panguitch  Lake,  Utah, 
8400°  alt. 

On  Efilobium  adenocaulon. 

This  is  referred  here  somewhat  doubtfully,  as  the 
sporangia  are  much  smaller  than  in  the  type,  but  it  does 
not  seem  to  differ  otherwise. 

Synchytrium  caricis  T.  &  E. 

Amphigenous,  in  elliptical  or  oblong  clusters  forming 
distinct,  reddish  brown  spots  scattered  over  the  entire 
leaf;  sporangia  numerous,  globose  or  oval  and  often 
angular,  light  yellow,  12-15x20-25  m. 

No.  5867a.  August  23,  Tate  Mine,  at  the  head  of 
Bullion  Creek,  Utah,  1150^  alt.,  on  Carex  Pyrenaica, 

Erysiphe  dehor icearian  DC. 

No.  5988.  September  4,  Circle  Valley  Canon,  Utah, 
7000^  alt. 

On  Bigelovia  graveohns. 

This  form  has  been  so  determined  by  Burrill  (N.  A. 
PyrenomyceteSy  p.  13),  but,  as  he  points  out,  it  differs 
widely  from  the  type  in  the  greater  number  of  sporidia. 
In  these  specimens  the  appendages  are  slender,  delicate 
and  hyaline ;  the  reticulations  of  the  perithecium  are  very 
small,  the  cell  wall  thin  and  delicate;  asci  numerous, 
15—20  or  more;  sporidia  uniformly  4-6,  much  smaller 
than  in  the  type.  The  name  E,  sepulta  has  been  pro- 
visionally proposed  for  this  form  by  Ellis  and  Everhart, 
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Bot.  Gaz.  xiv,  p.  286,  but  without  an  adequate  descrip- 
tion. The  characters  given  above  would  suggest  a  rela- 
tionship to  E.  cummunh  rather  than  to  E.  cickoriaccarum, 
but  no  forms  of  that  species  have  so  far  been  reported  on 
Composite . 

CVLINDROSPORIUM  ACERINUM  T,    &  E. 

No.  5917.     August  27,  Marysvale.  Utah.  8000"^  alt. 

On  Acer  ghbrum. 

Spots  yellowish,  small,  irregular,  not  bordered;  acer- 
vuli  epiphyllous,  large,  black,  scattered;  spores  strongly 
cur\'ed,  hyaline,  granular,  _35— 40x1}^— 3  m. 

LOPHIDIUM    INCISUM  E.  &  E, 

No.  5754.  August  9,  Fish  Lake,  Utah,  9000^  a!t..  in 
gravel. 

On  Symphoricarpus  oreophilus.  Perithecia  erumpent- 
superBcial,  sometimes  subseriate  or  subconnale,  depressed 
globose,  black,  %  to  S4  mm.  diam.,  at  first  rounded  at 
the  apex,  without  any  appearance  of  an  ostiolum.  then 
gashed  or  cleft  across  the  top  and  the  broad  compressed 
osdolum  rising  from  ihe  bottom  of  the  cleft,  or  some- 
times (in  the  early  stage  of  growth)  3-4  radiate-sulcate- 
cleft  at  the  summit.  Asci  cylindrical.  120  to  150x12—14 
m.;  short  stipilate.  6-8  spored.  with  abundant,  fililorm 
paraphyses,  Sporidia  uniseriate,  oblong-elliptical.  5-6 
septate  and  muriform,  23-27x12-14  m.  This  has  the 
habit  of  Cubitrhitariti. 

All  localities  given  in  this  article  are  in  Utah,  unless 
otherwise  stated. 

Errata. — Page  613,  line  14,  for  Astragalus  foliosus 

read  A.  folio/osiis  (Gray)  Sheldon:  erase  "  Sheldon,  not 
Gray." 

Page  622,  line  21,  for  Erysiniinn  piiiiiiluiii  var.  perenne 
read  E.  iuptiim  var.  pcrciiiic. 

Page  632,  next  to  last  line,  lor  ■■woods"'  read  "woody." 


EXPLORATIONS  IN  THE  CAPE  REGION  OF  BAJA 
CALIFORNIA  IN  1894,  WITH  REFERENCES  TO 
FORMER  EXPEDITIONS  OF  THE  CALIFORNIA 
ACADEMY  OF  SCIENCES. 

BY    GUSTAV    EISEN. 

[With  Plates  Ixxii  -Ixxv  ] 
INTRODUCTORY. 

Until  quite  recently  the  peninsula  of  Baja  California, 
Mexico,  and  especially  its  Cape  Region,  has  been  to 
natural  science  in  general  a  terra  incognita.  This  refers 
especially  to  all  lower  forms  of  animal  life,  although  in 
the  higher  classes  very  little  work  had  been  done,  and 
none  that  could  be  in  any  way  called  exhaustive.  Of 
some  groups  a  few  species  had  been  collected  and  de- 
scribed, but  the  real  scientific  points  regarding  the  con- 
nections of  its  fauna  and  flora  with  those  of  other  regions 
in  the  immediate  vicinity  were  almost  entirely  unknown. 

There  remained  then  and  remains  yet  an  immense 
amount  of  facts  to  be  recorded,  collections  to  be  made  of 
groups  of  animals  and  plants,  of  the  nature  of  which 
science  had  no  knowledge.  The  zoological  features  of 
Baja  California,  and  the  very  many  and  great  questions 
of  general  interest  connected  with  them  remains  yet  to 
be  established. 

In  a  thorough  exploration  of  this  so  unknown  field  the 
California  Academy  of  Sciences  is  the  pioneer.  The 
many  and  various  papers  by  specialists  upon  the  zoology 
of  the  Cape  Region  of  Baja  California,  which  now  ap- 
pear and  soon  will  appear  in  the  Proceedings  and  Mem- 
oirs of  this  Academy  are  evidences  that  these  statements 
are  no  mere  words.  Through  this  work  now  being  done 
by  the  Academy,  the  latter  is  gaining  a  most  enviable  re- 
putation among  the  scientific  bodies  of  this  country,  and 
is  establishing  itself  on  a  footing  equal  with  the  best. 
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^H  An  opportunity  to  study  and  explore  a  country  so  little 

^H  and  so  erroneously  known   as  our  Baja  California  does 

^H  not   frequently   ofier   itself,     Such  an   opportunity  is  in 

^B  our  days   a  very  rare  one,  so  rare  indeet^  that  it  is  safe 

^M  to  say  that  this    is   one  of  the  very  few  left,  and   scivn- 

^M  tifically  almost  any  other  country  was  within  a  few  years 

^B  better  known  than  this  peninsula  at  our  very  doors.     In- 

^H  deed  when  the  Academy  began  these  explorations,  there 

^M  remained  no  other  country  within  our  reach  which  was 

^H  less  known,  more  misjudged,  less  understood,  and  about 

^M  which  more   conjectures  were  made  and   less   real  facts 

^f  known. 

We  could  not  possibly  have  chosen  a  better  field,  none 
richer,  none  less  worked,  none  more  interesting,  none  so 

Iinexhaustive,  even  if  it  had  been  in  the  Academy's  power 
to  visit  more  distant  lands.  The  Academy  could  have 
had  no  other  country  entirely  for  itself. 
The  great  advantage  of  a  thorough  exploration  of  the 
Cape  Region  is  evident  when  we  remember  that  the  value 
of  every  scienlilic  collection  consists  in  the  completeness 
of  series  of  the  species  from  a  certain  limited  territory, 
and  not  in  the  possession  of  scattered  species  or  incom- 
plete series  from  widely  separate  localities,  no  matter  how 
attractive  and  other^vise  interesting  these  specimens  might 
be. 

To  the  Academy  of  Sciences  then  belongs  the  honor 
to  have  grasped  this  opportunity  at  a  time  when  the  scien- 
tific bodies  and  academies  of  the  world  are  vieing  with 
each  other  to  be  the  first  ones  in  new  fields  of  explora- 
tions and  scientific  researches.  Our  terra  incognita  of 
Biijii  California  and  Mexico  has  been  a  most  fruitful  one. 
Large  collections  have  been  made  and  while  their  value 
mav  not  always  be  money  value,  it  is  safe  to  say  that  even 
in  this  respect  no  other  outlay  in  this  direction  could  pos- 
sibly have  brought  more  a;itisfactorv  results. 
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Nevertheless,  a  few  more  words  of  explanation  may  be 
necessary.  The  question  has  often  been  asked  why  have 
not  the  energies  of  the  Academy  been  more  or  exclu- 
sively devoted  to  home  work.  The  question  is  appro- 
priate, but  the  answer  is  not  a  difficult  one.  California 
and  its  sister  States  are  now  being  rapidly  explored,  and 
their  fauna  and  flora  are  becoming  correspondingly  well 
known.  With  two  universities  of  high  standing,  with 
several  smaller  and  sectarian  institutions  of  learning,  with 
a  number  of  private  scientific  societies,  and  with  a  very 
large  number  of  private  collectors  and  students  of  natural 
history,  it  is  thought  that  the  State  is  well  provided  for, 
and  that  within  a  very  few  years  all  the  various  groups  of 
animals  and  plants  will  be  in  a  zoological  sense  very  well 
known,  if  not  pretty  well  exhausted.  With  Mexico  these 
conditions  are  entirely  different.  In  the  sparsely  settled 
territory  of  our  sister  republic  naturalists  are  yet  few, 
and  explorations  most  incomplete.  While  thus  our  own 
country  is  having  its  fauna  and  flora  rapidly  described,  it 
has  become  more  and  more  important  to  know  their  rela- 
tions with  the  large  Mexican  region.  From  this  region 
our  United  States  has  received  a  large  part  of  its  fauna 
and  flora,  tropical  and  semitropical  species,  which  in  course 
of  their  immigrations  to  the  north,  have  been  more  or  less 
modified,  according  to  the  requirements  of  their  new  sur- 
roundings. On  the  other  hand,  northern  species  have 
penetrated  into  Mexico,  and  undergone  more  or  less 
changes  there.  In  other  words,  the  interchange  of  faunas 
and  floras  which  has  been  carried  on  since  the  ice  age 
between  the  two  countries  is  one  of  extreme  interest,  and 
the  many  problems  connected  with  it  are  well  worthy  of 
our  greatest  energies  and  studies. 

Mexico  of  to-day,   under  a  most  enlightened   govern- 
ment,  is    making    tremendous    strides    forward    in    civ- 
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ilization  and  national  prosperity.  Immigrants  are  pour- 
ing in  from  all  sides,  but  with  them  come  unhappily  foreign 
weeds  and  plants,  and  foreign  animals,  which  are  bound 
to,  in  a  few  years,  considerably  change  the  aspect  of  the 
fauna  and  flora  of  the  country.  In  the  vicinity  of  the 
cities  near  the  coast,  or  along  the  highways,  we  find  every- 
where foreign  plants  and  animals  well  established,  which 
are  driving  the  native  ones  further  back.  If  we,  therefore, 
wish  to  learn  the  original  aspect  of  Mexican  animal  and 
plant  life,  before  man  begins  to  interfere  too  much,  we 
must  commence  our  studies  at  once.  In  a  few  years  it 
will  be  too  late,  as  much  which  is  the  most  interesting  now 
will  then  have  changed  or  been  exterminated  in  the  same 
manner  as  in  this  and  many  other  countries.  But  there 
are  besides  other  reasons  why  explorations  in  Mexico 
have  been  considered  desirable,  one  of  these  is  that  in 
that  country  animal  and  vegetable  life  is  a  hundred  times 
richer  and  more  luxuriant  than  with  us.  and  the  collec- 
tions acquired  are  thus  correspondingly  large.  Another 
point  of  very  great  importance  is,  that  explorations  in 
Mexico  are  comparatively  very  cheap,  and  with  the  very 
limited  means  at  our  disposal  we  have  been  able  to  bring 
together  collections  the  size  and  value  of  which  could  not 
have  been  duplicated  in  our  own  country  in  ten  times  the 
time  and  with  ten  times  the  cost.  It  has  then  simply  been 
a  question  of  the  largest  collections  with  the  least  possible 
cost. 

Our  last  three  expeditions  have  been   greatly  assisted 
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very  materially  assisted  by  the  kindness  of  General  Ro- 
mano, Governor  of  the  Territory  of  Tepic. 

The  object  of  this  paper  is  to  furnish  a  short  account 
of  the  last  expedition  sent  out  by  the  California  Academy 
of  Sciences  to  the  Baja  California  Cape  Region,  and 
Tepic  on  the  main  land  of  Mexico ;  to  furnish  a  more 
detailed  map  of  the  said  Cape  Region,  as  well  as  a  gen- 
eral map  ot  the  peninsula  of  Baja  California. 

The  need  of  a  special  map  of  the  Cape  Region  has  been 
apparent  for  some  time.  The  localities  visited  by  the 
members  of  the  various  expeditions  were  only  indifferently 
marked  down  on  any  previously  existing  map,  and  these 
mostly  incorrectly  located.  The  rivers  and  creeks  were 
nowhere  even  hinted  at  and  the  mountain  regions  were 
everywhere  found  only  indicated. 

The  Academy  is  constantly  asked  to  furnish  copies  of 
the  map  compiled  by  T.  S.  Brandegee  to  travelers,  miners, 
merchants,  scientists,  etc.,  intending  to  visit  Baja  Califor- 
nia. Of  late  it  has  not  been  able  to  fill  these  requests, 
because  all  the  maps  at  its  disposal  were  bound  in  the 
volumes  of  the  Proceedings  of  the  Academy. 

A  short  reference  will  also  be  made  to  previous  expedi- 
tions by  the  Academy  to  these  localities,  to  their  results, 
both  as  regards  collections,  new  species  and  types,  as  well 
as  the  papers  published  by  various  specialists  describing 
the  collections  thus  made. 

In  the  summer  of  1894,  the  California  Academy  of 
Sciences  appropriated  money  for  an  expedition  to  Mex- 
ico, the  main  object  being  to  collect  various  forms  of 
lower  animals  for  scientific  study.  This  expedition  con- 
sisted of  Mr.  Frank  H.  Vaslit  and  the  writer.  The  ex- 
pedition started  from  San  Francisco  in  August;  spent  one 
month  in  exploration  and  collecting  in  the  mountains  of 
the  Cape  Region  of  Baja  California,  then  crossed  over  to 
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Mazatlan,  from  there  to  San  Bias,  thence  to  the  City  of 
Tepic,  inland.  After  a  month  or  more  exploration  in  this 
vicinity,  the  members  of  the  expedition  returned  via  Ma- 
.  zatlan,  Guaymas,  etc.,  to  San  Francisco  in  December. 

This,  however,  was  not  the  first  expedition  of  its  kind, 
the  Academy  having  previously  sent  out  five  different  ex- 
peditions, the  writer  being  a  member  of  two  of  them,  hav- 
ing thus  had  occasion  to  visit  the  Cape  Region  of  Baja 
California  for  scientific  purposes  three  times. 

The  expeditions  have  received  many  and  constant 
courtesies  from  the  Pacific  Coast  Steamship  Company 
and  its  agents  in  Mexican  ports,  and  also  from  the  officers 
of  their  steamers,  particularly  from  Captain  John  von 
Helms  and  Purser  W.  A.  Childs. 

TEMPERATURE    AND    CLIMATE. 

As  might  be  expected  from  a  smalt  peninsula  situated 
just  within  the  boundaries  of  the  tropics  and  surrounded 
by  water,  the  temperature  is  a  moderate  one.  All  along 
the  low  lands  up  to  800  feet  or  thereabouts,  we  meet  at 
no  time  of  the  year  with  frosts.  In  the  San  Jose  Valley 
the  frost  free  belt  extends  as  far  north  as  La  Palma,  but 
as  the  valley  steadily  but  slowly  rises  towards  the  upper 
end,  we  find  that  at  Caduaflo  and  Mirafiores  during  the 
cold  winter  months,  January  and  February,  light  frosts 
may  now  and  then  occur.  In  the  vicinity  of  these  places, 
situated  about  1000  feet  above  the  ocean,  frosts  have  been 
known  to  kill  back  the  native  vegetation,  especially  the  yel- 
low flowerinfj  shrubs  known  as  "  palo  de  arco  "  (Tecoma 
siaiis),  liuifrom  San  Josu  to  L;i  I'aJma  no  such  frosts  have 
.■v.-rl.evn  ncliit'd.  All  al.in-  ihc  »:n;isl.  however,  on  one 
side  10  Toa^.^Saiilus.  oiilhenilicr  l<.  I,a  I'a;^.  Irosts  at  any 
litiic  ai-e  iirilu-aril  ul.  Siniilarh-.  as  we  ascend  In  the 
innunlain,-.  li^rht  in,-ts  in.iy  he"  ,'vpe«tL-d.  Both  at  El 
'I'aste    and    al    ."-licira     Laj;i[ii;i    itx-    is    lifquently    formed 
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during  the  night,  even  in  the  month  of  March.  But  from 
that  month  to  December,  even  at  this  altitude,  of  from 
4000  to  6000  feet,  no  frosts  occur.  As  during  the  cold 
months  rain  seldom  falls,  snow  is  never  formed,  in  fact, 
snow  has  never  been  noticed  in  any  part  even  on  the 
highest  peaks.  The  frost  evidently  only  settles  in  low 
and  damp  places.  Even  during  an  occasional  rain  storm^ 
in  January,  it  is  never  sufficiently  cold  to  precipitate  snow 
on  the  highest  peaks,  some  of  which  undoubtedly  reach 
8000  feet,  the  highest  one  measured  by  us  being  over 
7000  feet.  As  a  consequence  of  this  favorable  tempera- 
ture, tender,  tropical,  horticultural  plants,  such  as  pine- 
apples, coffee,  etc.,  thrive  anywhere  along  the  low  coasts 
and  up  the  San  Jos^  Valley  as  far  as  La  Palma  or  higher. 
The  nights  are  always  tempered  by  breezes  from  the  sur- 
rounding ocean,  and  even  the  days  are  never  excessively 
hot,  while  in  winter  the  temperature  on  the  lower  levels 
is  such  that  blankets  are  needed  during  the  nights,  and 
light  overcoats  during  morning  and  evening.  From  Oc- 
tober to  June  the  days,  even  the  warmest,  are  very 
pleasant  and  most  enjoyable.  The  warm  months  are 
June  to  September,  though  by  the  middle  of  September 
the  heat  is  rapidly  decreasing.  Even  during  the  warm 
first  half  of  September,  the  warmest  part  of  the  year,  the 
temperature  seldom  rises  above  90.  During  September 
we  thus  found  generally  about  88  Fah.  in  the  shade  in 
the  house,  during  the  hottest  part  of  the  day,  while  at 
night  the  temperature  in  the  house  averaged  82  Fah., 
cooling  off  towards  morning.  The  change  is  thus  slow 
and  gradual.  It  must  be  remembered  that  this  was  con- 
sidered as  exceptionally  warm,  no  such  hot  weather 
having  occurred  for  years. 

Surrounded  as  the  Cape  Region  is  by  the  ocean,  it  en- 
joys   an    exceptionally    clear    atmosphere.     The    sky    is 
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always,  except  of  course  during  the  short  rain  stormSt 
marvelously  clear  and  brilliant.  We  observed  at  no  time 
that  hazy,  3'ellow  dust  which  is  so  common  in  inland 
countries  generally  where  summer  rains  are  absent.  Eveo 
from  the  lower  levels,  whenever  the  ocean  could  be  seen, 
the  horizon  always  presented  itself  as  a  sharp,  well-defined 
line,  and  one  of  the  most  beautiful  sights  is  the  advent  of 
a  distant  rain  storm  with  thunder  clouds,  rising  above  the 
horizon.  Even  the  most  distant  clouds  are  then  seen  as 
sharply  as  the  nearest  ones,  the  whole  offering  a  most 
beautiful  perspective  panorama.  This  is  also  the  charac- 
ter of  the  whole  Pacific  Coast  of  Mexico  and  Central 
America. 

In  the  various  sierras  of  the  Cape  Region  this  clearness 
and  brilliancy  of  the  air  is  increased,  and  we  could  not 
help  but  think  that  if  ever  a  very  superior  place  for  an 
obser\atory  is  desired,  the  sierra  of  the  Cape  Region, 
especially  that  of  El  Taste,  is  pre-eminently  one  that  I 
think  cannot  be  surpassed  in  any  part  of  the  world.  The 
cause  is,  as  I  have  said,  the  nearness  of  the  ocean,  which 
on  almost  every  side  surrounds  this  mountainous  country. 
This  prevents  the  dust  from  distant  plains  from  reaching 
here,  while  high  temperature  prevents  condensation  of 
the  moisture  in  the  shape  of  fogs.  Fogs  are  entirely  un- 
known in  the  Cape  Region, 

SANITARY    CONDITION'S. 

The  Cape  Region  of  Baja  California  is  one  of  the  very 
tew  places  where  the  various  conditions  of  temperature, 
mnisture  and  other  cHniiUic  conditions  are  almost  perfect. 
Till'  liTiiiiidiiy  III  the  air  i:-  ncwj-  j;reat,  and  still  ne\er 
Ml  Imxv  .,:-  iii'lH-ome  iiTit.uin-  lu  tlie  luii-s.  The  lonj,' 
di-i  iiu-c  1.1  till'  Hiainl.iiul.  and  the  directidiis  (.1  the  pre- 
vailing win.U  ,i]v  MK-h  ■lial  tlu-  duM  and  snuike  which 
lh>'\    iDJuhl    lairv  ,il.ii];_f  an-  |>reii|iitated  lonj;  bet'ore  tliev 
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reach  the  Cape  Region.  The  pureness  of  the  air  is  no- 
ticeable at  once  and  gives  the  visitor  or  invalid  an  inde- 
scribable feeling  of  pleasure  and  relief. 

Malarious  fevers  are  almost  entirely  unknown.  The 
water  in  the  creeks  and  springs  is  exceptionally  pure 
and  good  tasting.  The  even  temperature,  the  slow 
changes  and  small  variations  in  the  heat  of  day  and  night, 
winter  and  summer,  are  especially  favorable.  If  we  add 
that  the  three  dreaded  Mexican  diseases,  smallpox,  yel- 
low fever  and  cholera,  have  never  visited  San  Jos6  del 
Cabo,  it  will  be  seen  that  we  have  good  reasons  to  con- 
sider the  southern  part  of  the  Cape  Region  as  one  espe- 
cially favored,  a  real  nature's  sanitarium. 

RAINFALL. 

The  rainfall  in  the  Cape  Region  is  much  more  abun- 
dant and  certain  than  in  any  other  part  of  Baja  California. 
Located  within  and  on  the  border  of  the  tropics,  the  re- 
gion receives  its  rain  at  the  time  and  from  the  same  place 
of  the  balance  of  tropical  Mexico,  that  is  during  the  sum- 
mer months  and  from  the  south,  the  contrary  in  many  re- 
spects being  the  case  with  that  part  of  Baja  California 
lying  to  the  north.  But  the  rainfall  in  the  Cape  Region 
commences  later  than  on  the  opposite  mainland  and  is 
considerably  less.  The  rain  commences  in  July  or  Au- 
gust and  lasts  until  October  or  November.  By  the  end  of 
that  month,  or  before,  the  summer  rain  is  generally  over; 
there  has  seldom  been  December  rain.  But  in  January 
there  may  be  another  period  of  rain  from  the  north,  the 
tail  end,  so  to  say,  of  our  Alaska  cyclones,  which  may  in 
a  couple  of  showers  precipitate  several  inches  of  rain 
and  greatly  to  the  benefit  of  the  country.  The  grass 
starts  then  anew  and  many  shrubs  and  plants  burst  out 
in  leaves  and  flowers.  But  this  winter  rain  is  generally 
scant   and  of    short  duration.     As  regards   the   summer 
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rains,  September  is  the  wettest  month.  There  is  then 
flometimes  rain  for  two  or  three  days  in  succession  in  iht 
ImrUnd,  while  in  the  high  mountains  the  thunder  may  be 
heard  daily  for  weeks  and  the  rain  be  seen  precipilated  in 
showers  when  the  mountains  are  viewed  from  the  plains  be- 
low. In  the  various  parts  of  the  Cape  Region  the  rainijll 
is  most  unequal.  In  a  general  way  it  may  be  said  to  in- 
crease in  quantity  from  the  north  southwards  and  from 
the  lowlands  towards  the  sierras  or  mountains.  Thus  in 
the  vicinity  of  La  Paz  the  rain  is  less  than  two  inches  a 
year.  Here  there  maybe  no  rainfall  for  three  years  ex- 
cept a  slight  drizzling,  not  enough  to  start  the  grass.  But 
even  a  few  leagues  southward  the  rainfall  has  so  increased 
that  there  is  yearly  pasture  for  the  stock.  This  character 
extends  along  the  gulf  coast  southward,  the  rain  always 
being  much  scarcer  along  the  shore  than  a  few  miles  in- 
land, but  it  gradually  increases  towards  the  Bay  of  Sso 
Jos^  del  Cabo. 

The  valley  of  San  Jos^  del  Cabo  is  about  fony  miles 
long  by  two  and  three  wide,  and  is  by  far  the  most 
abundantly  watered  on  the  whole  peninsula.  The  upper 
end  of  the  valley  is  at  MirafloreS,  which  is  about  looo 
feet  higher  than  the  ocean  or  San  Jos^. 

At  this  place  the  rain  is  every  year  abundant  and  cer- 
tain, and  while  no  rain-gauge  has  ever  been  used  it  is  safe 
to  saj'  that  the  summer  rainfall  amounts  to  aboul  twenty 
inches,  while  at  San  Josi^  it  probably  does  not  reach  tweh'e 
inches.  At  Miraflores  the  rain  commences  much  earlier, 
sometimes  several  weeks  earlier  than  at  San  Jose.  Bui 
even  within  the  very  narrow  valley  of  San  Jos^  the  run- 
fall  is  remarkably  local.  Thus  the  rain  may  be  seen  lo 
reach  from  the  north  Santa  Anita,  Santa  Catarina  and 
other  places  within  ten  miles  of  San  Jos^  several  weeks 
before  it  reaches  San  Jos^.     This  rain  from  the  noiti* 
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seldom  reaches  San  Jose.  This  latter  place  receives  its 
local  rains  from  the  southeast,  where  the  clouds  are  seen 
gathering  over  the  ocean  shortly  before  the  rain  begins. 

As  regards  the  rainfall  of  the  mountains,  two  points  are 
of  interest.  The  western  crest  of  the  high  mountains 
receives  more  rain  and  is  more  moist  than  the  eastern  crest, 
but  owing  to  the  steeper  slopes  and  quicker  drainage  and 
greater  evaporation  from  north  winds,  the  creeks  on  the 
western  slope  are  of  much  less  duration  and  much  smaller 
in  volume  than  those  on  the  eastern  side,  while  all  unite 
in  the  San  Jos^  Creek  or  River.  Another  point  is  that 
the  central  part  of  the  sierra  receives  more  rainfall  than 
the  southern  and  northern  parts. 

As  a  consequence  of  this  the  western  slope  of  the  high 
sierra  is  more  moist  than  the  eastern  slope  during  the 
rainy  season,  but  when  the  rains  are  over  it  dries  up  much 
quicker  and  is  thus  able  to  sustain  much  less  large  vegeta- 
tion. The  greater  fertility  of  the  valley  of  San  Jos6  is 
due  to  the  course  of  the  San  Jose  River  which  runs  in  a 
general  direction  from  north  to  south,  parallel  with  the 
sierra,  thus  collecting  the  combined  water  from  all  the 
creeks  from  San  Jose  to  Miraflores,  while  on  the  western 
side  there  is  no  such  central  stream  to  collect  the  waters 
from  the  mountains,  each  creek  emptying  independently 
in  the  Pacific  Ocean  at  floodtime,  while  in  the  dry  season 
the  waters  sink  before  they  reach  the  coast. 

I  have  already  stated  that  Miraflores,  at  the  upper  end 
of  the  San  Jose  Valley,  is  situated  at  the  northern  divide 
of  the  valley.  The  Miraflores  Creek  is  the  most  northern 
one  but  one  which  empties  into  San  Jose  River,  as  all 
creeks  from  the  sierra  north  of  this  place  empty  into  the 
Gulf  or  into  the  Pacific.  But  strange  enough,  this  divide 
of  streams,  although  not  much  over  1200  feet,  is  also 
a    divide   of    rainfall.      A   league  or   so — five,   six   miles 
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—  north  of  Miraflorea,  which,  as  we  know, 
the  greatest  rainfall  of  any  place  on  the  lowlands  of  Baja 
Cahfornia,  or  in  the  \-icinity  of  Santiago,  the  rainfall  sud- 
denly dwindles  down  to  five  or  six  inches.  While  thus 
the  pasture  is  most  luxuriant  at  MiraHores,  it  is  most  scant 
in  the  vicinitj'  of  Santiago.  At  Agua  Caliente  the  greater 
vegetation  is  due  to  the  fact  that  it  is  situatetl  higher  up 
in  the  mountains  than  Santiago. 

As  to  the  actual  rainfall  in  the  mountains  nothing,  of 
course,  is  known  with  certainty,  but  it  is  safe  to  assume 
that  from  El  Taste  to  Sierra  de  La  Laguna  it  is  not  less 
than  20  inches,  while  in  the  vicinity  of  Santa  Genoveva  it 
probably  reaches  25  inches  or  more. 

Towards  the  south  the  rainfall  gradually  becomes  less, 
and  after  leaving  the  region  of  El  Chinche  and  San 
Nicholas  and  San  Felipe,  it  is  decidedly  scant,  and  along 
the  coast  at  Cape  San  Lucas,  and  from  there  on  to  La 
Palmilla  it  is  probably  not  over  five  inches  yearly.  In 
the  accompanying  map  I  have  endeavored  to  show  the 
distribution  of  rainfall  in  the  Cape  Region. 

While  in  the  northern  part  of  Baja  California  the  rain- 
fall is  precipitated  during  the  cold  season,  or  in  the  winter 
months,  it  falls  in  the  Cape  Region  during  the  warm  season 
or  summer  months,  or  at  a  time  when  it  can  be  immediately 
utilised  by  the  then  growing  vegetation.  In  the  north  the 
winter  rainfall  is  mostly  lost  to  vegetation,  as  it  is  only  the 
part  that  is  stored  up  as  snow  and  moisture  in  the  soil 
until  spring  that  can  be  utilized  for  vegetation  in  general. 
the  t'xccption.  nf  course,  bi.'inii  siimc  gr;isst's  and  herbs 
which  spnnii  ;is  snnri  ;i<  the  r;iin  comiinTu-cs,  though  thoy 
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covered  by  a  dense  mass  or  jungle  of  shrubs  and  low 
trees,  which  in  the  mountains  are  much  higher.  During 
the  dry  season  they  become  mostly  bare  and  dormant,  but 
with  the  first  shower  they  cover  themselves  with  leaves 
and  flowers,  and  the  whole  country  assumes  an  appear- 
ance of  marvelous  beauty  and  verdure.  There  is  thus 
little  moisture  actually  wasted,  none  during  a  storage 
period  for  future  use,  as  in  the  northern  part.  But,  on 
the  other  hand,  when  the  rain  ceases,  the  vegetation  dries 
up  very  quickly,  and,  except  in  the  high  mountains,  no 
indications  are  left  of  the  beautiful  foliage  and  flowers  of 
a  few  months  previous. 

The  slow,  drizzling  rains,  common  in  all  temperate 
countries,  including  the  larger  part  of  Baja  California 
north  of  the  Cape  Region,  give  place  in  the  latter  to  trop- 
ical showers,  which  suddenly  gather  and  in  a  few  hours 
may  precipitate  several  inches  of  rain,  after  which  the 
sky  clears  and  the  sun  comes  out  warm. 

RIVERS,    CREEKS,    ETC. 

As  might  be  expected,  from  the  increased  rainfall  in 
the  Cape  Region,  we  also  meet  here  with  more  creeks 
and  springs  than  in  any  other  part  of  the  peninsula.  In 
the  sierra  water  is  found  in  almost  every  gulch,  even 
during  the  dry  season,  while  in  the  rainy  one  every  creek- 
let  is  running  full.  But  strange  to  say,  there  are  in  this 
sierra  few  real  springs.  The  watering  places  during  the 
dry  season  are  invariably  in  the  otherwise  dry  beds  of 
creeks  and  gulches,  except,  of  course,  in  places  where 
the  creeks  run  continually.  Real  springs,  such  as  we 
are  accustomed  to  find  in  countries  where  the  winter's 
rainfall  is  stored  up  in  the  soil  for  summer  use,  springs 
gushing  out  of  the  soil  or  from  under  rocks  on  the  hill- 
side, etc.,  are  almost  entirely  absent,  or  at  least  very 
scarce.     I  cannot  remember  having  seen  more  than  three 
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in  my  travels  in  the  Cape  Region.  One  of  these  is  at 
Agua  Caliente,  north  of  Miraflores.  where  there  is  a  fine 
hot  sulphur  spring  near  the  bottom  of  the  creek;  the 
other  is  the  famous  spring  at  San  Bartolo,  between  San- 
tiago and  La  Paz.  This  spring  is  one  of  the  marvels  of 
the  peninsula,  and  the  tinest  spring  I  have  seen  in  any 
country-.  It  courses  out  through  one  or  two  holes  from 
under  an  alluWal  and  glacial  mesa,  in  probably  about  five 
cubic  feet  of  water  per  second.  It  is  of  exceptional  puritr 
and  coolness,  always  retaining  its  low  temperature  and  its 
even  and  undiminished  flow,  winter  and  summer.  The 
spring  empties  in  an  othe^^vise  dry  gulch  and  cadoa 
known  as  San  Bartolo  Canon.  In  the  dry  season  the 
canon  or  creek  bed  is  dry  immediately  above  the  sprinj;, 
and  also  some  four  miles  below  it.  But  for  four  miles  or 
more  the  (low  from  the  spring  is  sutlicient  to  cause  the 
appearance  of  a  small  stream  in  the  bottom  of  the  cailou, 
besides  giving  sutlicient  surplus  to  constantly  irrigate 
several  hundred  acres  of  land,  terraced  on  the  steep  slopes 
of  the  caAon.  The  caAon  itself  is  ver^'  narrow  and  pre- 
cipitous, its  sides  are  terraced  in  places,  and  ever^-where 
are  seen  tields  of  sugar  cane,  bananas,  oranges,  etc.. 
and  other  tropical  fruit  trees  and  plants,  making  this  one 
of  the  most  charming  spots  imaginable,  in  great  contrast 
with  the  surrounding  hills  which  are  quite  barren,  as 
compared  to  those  around  the  San  Jose  Valley. 

Another  spring  is  found  at  La  Palma,  nearer  San  Jose, 
untl  a  tew  others  are  scattered  about  the  country-,  here 
aiiL-  --here. 

T:.;  -,!:    [    -V  R'::\-r  ■.-  -I-  ;.;.:■-■-:     ■■ -■■-r   o;::->e  in   the 
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the  west  side.  But  in  the  dry  season  most  of  these  do 
not  reach  the  main  river  in  the  way  of  surface  water,  but 
there  is  always  a  sub-  or  underflow,  which  keeps  up  the 
water  in  the  main  stream.  The  water  in  this  is  every- 
where taken  out  for  irrigation,  but  the  underflow  comes 
again  repeatedly  to  the  surface,  so  that  at  the  outlet  of 
the  **  estero  "  at  San  Jose  there  was  500  cubic  feet  of  water 
running  to  waste  into  the  ocean  in  the  month  of  March, 
while  three  or  four  miles  up  the  valley  the  river  had  only 
the  appearance  of  a  large  ditch,  entirely  under  control 
for  irrigation.  But  in  the  rainy  season  the  tributaries  to 
the  San  Jos^  River  come  down  like  torrents  from  the 
Sierra  and  after  an  unusual  **  aguacero  "  even  the  San 
Jose  River  with  its  shallow  bed,  half  a  mile  wide,  may  be 
impassable  for  three  or  more  days,  sometimes  even  for  a 
week.  The  water  for  irrigation  seldom  fails,  and  only 
once  in  twelve  years  has  it  become  alarmingly  scarce  so 
that  crops  were  a  partial  failure.  This  refers  also  to  the 
annual  rainfall  with  the  same  force. 

On  the  east  the  San  Jose  River  receives  no  tributaries, 
on  the  west  however  there  is  a  number  smaller  and  sev- 
eral more  respectable  ones.  The  latter  are  counted  from 
San  Jose  northward:  Santa  Rosa;  San  Lazaro  (at  Santa 
Anita);  San  Miguel;  Sanlgnacio  (atLaPalma)  ;  Caduano. 
Miraflores  and  San  Bernardo. 

The  San  Jose  River  irrigates  a  great  many  thousand 
acres  from  one  end  of  the  valley  to  the  other,  but  its 
waters  are  badly  managed  and  much  wasted,  and  could, 
if  properly  cared  for,  irrigate  thirty  times  more  land  than 
at  present. 

The  only  other  permanent  river  in  the  Cape  Region 
which  always  reaches  the  sea  is  the  Todos  Santos  River. 
This  river  heads  in  the  Sierra  Laguna  and  from  there 
runs  straight  down  to  the  Pacific.    It  is  used  for  irrigating 
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several  thousand  acres  of  bottom  land  at  Todos  Santos, 
the  third  important  town  in  the  Cape  Re^on.  OUier 
creeks  of  importance  on  the  Pacific  side  are  Sao  Jaanto 
and  Palmar  to  the  south  and  Carissal  to  the  north  of 
Todos  Santos,  but  while  they  may  be  raging  torrents, 
dangerous  and  impassable  in  the  rainy  season,  they  dry 
up  during  the  dr\-  season  and  flowing  water  is  found  in 
their  beds  only  high  up  in  the  sierra,  while  near  their 
mouths  sundry  lands  may  be  irrigated  from  seepage  water 
and  underflow.  The  countrj-  around  El  Chinche,  Cal- 
averas, San  Felipe  and  San  Nicolas,  all  south  of  El 
Taste,  form  the  watershed  of  a  large  canon  heading  for 
Cabo  San  Lucas.  But  I  understand  that  the  waters  sel- 
dom reach  the  Pacific  Ocean,  at  least  around  San  Lucas 
there  is  no  stream,  though  much  of  the  laud  appears  sub- 
irrigated. 

As  regards  the  qualit^'  of  the  water  in  the  San  Jose 
Rjver  I  may  remark  on  its  exceeding  purity.  It  is  remark- 
ably brilliant  and  pure,  free  from  sediment  and  quite 
cry'staline  in  appearance.  It  is  good  tasting  and  verj" 
healthful  and  one  of  the  best  waters  I  have  tasted,  though 
much  inferior  to  that  of  San  Bartolo. 

The  ridge  north  of  Miraflores  divides  the  waters  of  the 
San  Jose  Valley  from  those  of  Santiago.  The  Santiago 
Creek,  which  heads  between  San  Bernardo  and  Sierra 
Laguna.  somewhere  around  Chuparosa,  runs  directly  into 
the  Gull,  when  it  runs  at  all.  But  generally  the  waters 
of  the  streams  *top  in  a  lake  at  Santiafjo.  the  largest  and 
probably  the   '..nly  l.iki-  in  the-   Cape  Reiiion.     h  is  abou; 
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are  hundreds  of  others,  which  consist  merely  of  dry 
canons,  with  flat  dry  river  beds,  giving  undisputed  evi- 
dence of  a  former  period  of  great  rainfall,  which  probably 
has  been  constantly  diminishing  since  the  great  ice  age. 

THE    SIERRA. 

The  most  interesting  part  of  the  Cape  Region  is  the 
great  sierra,  which  towers  above  everything,  and  which 
imparts  its  character  to  the  whole  country,  whether  it  is 
seen  from  aboard  the  vessels,  far  out  at  sea,  or  from  the 
high  mountain  crests  of  the  sierra  itself.  The  sierra 
may  be  said  to  begin  slowly  rising  in  the  vicinity  of  Cabo 
San  Lucas  and  ending  immediately  north  of  Sierra 
Laguna,  but  the  true  and  high  sierra  proper  begins  with 
Mt.  Troyer  and  El  Taste  in  the  south,  and  ends  with  Mt. 
Limantour  in  the  north.  This  sierra,  which  possesses 
no  general  name,  consists  of  a  granite  mass  or  upheaval, 
very  precipitous  on  the  western  side,  and  little  less  so  on 
the  eastern  side.  Thus  the  highest  points  are  situated 
nearer  the  western  than  the  eastern  side.  The  eastern 
side  of  this  sierra  ends  at  or  borders  on  the  San  Jos6 
Valley,  while  on  the  western  side  it  reaches  the  Pacific, 
with  a  slight  rise  near  the  shore  line.  There  is  no  main 
crest  or  backbone  running  north  or  south.  On  the  con- 
trary, the  sierra  is  composed  of  a  number  of  ridges  run- 
ning parallel  east  and  west,  and  separated  by  passes  3000 
to  4000  feet  high,  while  the  high  peaks  of  the  Sierra  reach 
6000,  7000  and  possibly  8000  feet.  This  feature  of  the 
sierra  makes  it  impossible  to  travel  with  pack-animals 
any  great  distance  north  and  south.  Thus,  if  we  are 
once  landed  at  El  Taste  in  the  south,  and  wish  to  reach 
Santa  Genoveva  and  Sierra  Laguna  in  the  center  and 
north,  it  is  absolutely  necessary  to  first  descend  to  the 
plains,  and  then  to  ascend  the  mountains  again  at  another 
point.     The  many  ridges  sloping  down  to  the  east  are  as 
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a  rule  ven>'  precipitous  and  ren-  narrow,  nith  crests  so 
narrow  that  if  one  should  fall  trom  these  he  might  I'racn 
the  same  point  tumble  down  to  either  side. 

The  sierra  is  most  imperfectly  known.  Few.  if  any. 
of  the  educated  people  of  the  region  have  ever  \isited 
the  higher  mountains,  which  to  them  are  a  terra  inct^nita. 
Only  those  peaks  which  can  readily  be  seen  from  the 
valley  have  been  named,  and  of  them  only  those  which 
appear  as  very-  prominent  landmarks.  The  interior  peaks 
are  entirely  unknown,  and  many  first  explored  and 
ascended  by  us,  have  not  previously  appeared  on  any 
map.  nor  were  they  designated  by  names  by  any  of  the 
inhabitants  in  the  vicinit^'. 

With  the  right  possessed  by  everj'  original  explorer,  we 
have  named  some  of  those  peaks,  as  will  be  stated  further 
on  in  a  more  deuiled  description.  Each  one  of  the  many 
ridges  which  slope  down  towards  the  east,  north  and  south 
are  known  as  or  designated  as  a  "  Sierra."  As  these 
names  of  the  various  sierras  have  not  previously  been 
mentioned  in  print,  nor  appear  on  any  maps.  I  will  here 
enumerate  them. 

South  of  El  Taste  and  Cerro  la  Calavera  we  have 
three  distinct  groups  of  sierras:  El  Chinche,  San  Felipe 
and  San  Nicolas,  the  position  of  which  may  be  seen 
from  the  map.  If  we  again  start  from  San  Jose  towards 
the  north,  the  various  and  principal  ridges  or  sierras  are 
as  follows : 

Cerro  la  Calavera.  with  Mt.  Trover  at  the  upper  or 
western  end. 

L.i  Ballenii.  with  Mt.  MoWra  and  El  Ta?tc  or  Cande'- 
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San  Pablo,  with  the  very  high  peak  of  Santa  Genoveva 
at  the  western  end.  This  is  the  highest  peak  of  the 
Sierras,  probably  reaching  near  8000  feet. 

San  Bernardo,  Sierra  de  la  Laguna,  which  again  is  a 
cluster  of  very  high  peaks,  comprising  La  Aguja  or  El 
Picacho,  Porfirio  Diaz,  Mt.  Limantour,  San  Rafael,  etc., 
while  of  smaller  ridges  there  are  El  Molero,  Sirvuelar, 
La  Torra,  San  Leonicio,  all  situated  between  San  Ber- 
nardo and  Sierra  la  Laguna  proper. 

Of  this  very  large  number  of  sierras  we  have  only  ex- 
plored with  any  accuracy  the  most  southern  and  the  most 
northern,  viz. :  El  Taste  and  Sierra  Laguna.  These  parts 
resemble  each  other  in  the  one  respect  that  they  contain 
each  a  level  flat  or  meadow  surrounded  by  higher  peaks 
and  wooded  hills.  El  Taste  and  Sierra  Laguna  signify 
in  each  case  not  a  high  peak  isolated  from  others,  but 
merely  a  collective  name  for  a  group  of  mountains  around 
these  two  meadows.  El  Taste  is  undoubtedly  one  of  the 
few  Indian  names  that  has  survived  in  the  Cape  Region. 
In  Mayo,  the  Sonora  dialect,  it  means  a  flat,  level  piece 
of  ground,  where  the  Indians  run  their  horse  races.  The 
level  meadow  in  El  Taste  is  also  known  as  La  Carrerita, 
meaning  tKe  same  thing  in  Spanish.  It  consists  of  one 
larger  and  several  smaller  flats,  none  being  over  thirty 
acres  in  extent.  To  the  west  and  several  miles  distant  is 
a  peak,  which  on  the  Coast  Survey  maps  is  marked  as  the 
El  Candelero,  but  which  name  is  not  known  by  any  in- 
habitants of  the  district.  On  that  account  we  found  it 
best  to  retain  for  this,  the  most  visible  peak  from  the  west, 
the  name  El  Taste.  My  aneroid  barometer  showed  the 
peak  to  be  5500  feet  high.  It  is  the  last  high  peak  to  the 
west,  very  precipitous  towards  the  Pacific  and  quite  a 
landmark  from  the  coast.  On  the  east  side  of  La  Car- 
rerita the  sierra  rises  gradually  into  a  very  steep  narrow 
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ridge  crowned  by  three  rounded  peaks,  the  middle  one  oi 
which  we  estimated  at  6200  feet,  we  having  not  been  able 
to  reach  the  very  highest  point.  We  named  this  moun- 
tain Mt,  Molera,  after  Mr.  E,  J.  Molera  of  our  Academy. 
•  This  mountain  can  only  be  seen  from  the  San  Jos6  Val- 
ley half  way  between  Santa  Catarina  and  Santa  Anita. 
The  view  is  from  other  points  covered  by  the  much  lower 
La  Ballena,  etc. 

On  the  south  side  of  El  Taste,  Mt.  Molera  and  La  Bal- 
lena there  runs  a  respectable  creek  towards  the  east  and 
into  the  San  Jose  river.  It  heads  up  on  El  Taste  and  sep- 
arates from  this  peak  another  of  prominence  but  some- 
what lower.  This  peak,  which  is  the  most  southern  ont 
of  all  the  high  peaks  in  the  Cape  Region  Sierra,  ive 
named  Mt.  Troyer.  after  Mr.  Carlos  Troyerof  our  Acad- 
emy. The  peak  is  somewhat  lower  than  El  Taste,  abom 
5200  feet.  It  is  situated  about  due  west  from  La  Cab- 
vera. 

On  the  southern  slope,  on  the  ridge  between  El  Tasic 
and  Mt,  Molera,  is  situated  a  ranch,  Santo  Domingo  del 
Taste,  3200  feet,  and  further  down  on  the  creek  is  a  fine 
camping  place  known  as  Corral  de  Piedras,  2000  feel. 
From  this  place  San  Jose'  may  be  reached  in  one  day's 
ride. 

On  the  noithweslern  slope  of  Et  Taste  there  is  another 
camp  El  Saltillo,  3200  feet,  one  of  the  best  and  most  in* 
teresting  for  the  naturalist.  Further  down,  below  the 
sierra,  is  the  Rancho  San  Jacinto. 

Sierra  Laguna. — By  this  name  is  understood  in  a  gen- 
eral way  the  most  northern  part  of  the  high  sierra  north 
of  San  Francisquito,  the  latter  never  being  included  in 
the  Sierra  Laguna,  though  it  is  not  far  distant.  The 
name  of  Laguna  is  derived  from  a  lake  or  lagoon  whid) 
formerly  existed   there,  but  which  some  fifteen  or  mort 
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years  ago  broke  through  and  emptied  into  the  creek, 
which  carried  off  its  surplus  waters  to  the  Gulf.  To-day 
the  lagoon  is  dry,  and  forms  an  oblong  somewhat  irregular 
flat,  on  account  of  its  dryness  not  worthy  of  the  name 
of  meadow.  Through  its  center  courses  a  tiny  spring  or 
two  in  the  deeper  channel  which  at  the  rainy  season,  or 
after  heavy  storms,  undoubtedly  has  the  appearance  of  a 
brook,  but  which  at  the  dry  season  becomes  almost  en- 
tirely dfy,  most  of.  the  water  which  comes  from  the  upper 
end  sinking  before  it  reaches  the  center  of  the  flat.  The 
flat  contains  probably  about  a  hundred  acres.  About  one 
mile  or  so  northwest  of  the  flat  is  situated  one  of  the  most 
prominent  landmarks  in  the  Cape  Region,  the  Picacho  or 
La  Aguja.  This  is  a  high  needle-like  peak,  almost  per- 
pendicular on  all  sides,  but  especially  so  on  the  west  side, 
where  it  falls  about  a  th^ousand  feet  down  in  the  canons 
and  slopes  below.  The  top  is  bare  and  narrow,  like  a 
sugar  loaf.  A  few  hundred  feet  back  of  it,  to  the  east, 
is  another  but  less  perpendicular  cone,  partly  covered 
with  trees  and  vegetation,  and  about  fifty  feet  less  high. 
My  aneroid  indicated  the  height  to  be  6200  f e^t.  But  two 
or  three  miles  further  east,  on  the  southeast  side  of  the 
former  lagoon,  is  situated  the  highest  mountain  in  this 
particular  sierra.  It  being  unnamed  and  not  especially 
designated  by  any  of  the  inhabitants  on  either  the  Todos 
Santos  or*  the  Miraflores  side,  we  named  it  Mt.  Porfirio 
Diaz.  Its  wanting  previously  a  name  may  be  accounted 
for  because  its  top  is  partly  covered  by  vegetation,  and  it 
is  thus  not  as  prominently  visible  as  the  Picacho,  but  it  is 
almost  a  thousand  feet  higher,  or  about  7050  feet.  Right 
opposite,  on  the  north  side  of  the  Laguna,  the  sierra 
crest  is  a  succession  of  bold  and  rough  tops,  the  highest 
one  reaches  about  6000  feet.  Unhappily  the  aneroid  was 
left  behind  at  the  ascent,  but  I  estimated  the  height  at  fully 
6000  feet.     We  named  this  Mt.  Limantour. 
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The  ascent  and  descent  to  and  from  Sierra  Laguna  is 
one  of  the  most  arduous  in  the  Cape  Region,  especially 
when  pack-mules  are  to  be  brought  along. 

Geological  Features. — Although  no  special  attention 
was  given  the  geological  structure  of  the  Cape  Region, 
a  few  observations  taken  on  the  road  may  not  be  without 
interest.  The  main  sierra  from  El  Chinche  to  Sierra  La- 
guna, and  beyond  it  to  Triumfo,  consists  of  a  granite  up- 
heaval, which  almost  everywhere  shows  signs  of  the 
glacial  period.  This  is  especially  evident  on  the  east  side. 
Here,  all  along  from  San  Jos^  to  Rodeo,  we  meet  with 
enormous  morains,  which  all  run  more  or  less  parallel 
from  west  to  east.  Especially  are  the  morains  prominent 
between  Miraflores  and  San  Bartolo.  At  the  lower  end 
of  the  cafion  of  San  Bartolo  are  large  steep  morains, 
known  as  the  Quebradas  de  San  Bartolo,  consisting  of 
enormous  boulders  heaped  on  the  top  of  each  other, 
several  hundred  feet  high.  The  coast  mountains  east  of 
San  Jos6  River  and  from  there  on  to  La  Paz  in  the  north, 
appear  to  consist  chiefly  of  volcanic  stratified  red  rocks. 
East  of  San  Jos^,  however,  comprising  a  district  from 
near  San  Jose  River  and  running  east,  we  meet  with  hard, 
crystalline  nonfossiliferous  lime  formation.  This  forma- 
tion gives  to  the  country  an  entirely  different  aspect;  the 
mountains,  instead  of  being  rounded,  have  the  form  of 
table-mountains,  crowned  by  very  sharp,  needle-like, 
pyramids.  How  far  this  region  extends  northward  I  am 
unable  to  say. 

I  think  there  is  every  evidence  that  (he  whole  of  the 
Cape  Region  is  in  a  state  of  upheaval,  and  probably  has 
iH'eri  so  cvff  wince  the  cml  cil'  ihe  5;iai-i;il  poricd.  .  -\t  -Mafj- 
<l:ilcii:i  soUU-mcntsl  lound  sniii-,s;.ivf  sea  bcaclies  several 
liuruhf.-d  k-et    lii-'h.  wiih  ihc   s;nm>  sIk-IIs  ;is  now   liviiifr  in 
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At  the  end  of  the  glacial  period  the  sierra  of  the  Cape 
Region  probably  consisted  of  a  low  island,  with  morains 
ten  to  fifteen  miles  long,  sloping  down  to  the  sea.  These 
morains  did  not  cross  the  narrow  valley  of  San  Jos6,  nor 
did  I  find  any  remains  of  such  morains  east  of  this  valley, 
though  I  may  remark  that  my  explorations  in  this  region 
have  been  very  imperfect. 

RELATIONS    AND    ORIGIN    OF    THE    FAUNA. 

From  our  geological  and  other  observations,  it  is  evi- 
dent that  at  the  end  of  the  great  ice  period  the  Cape 
Region  of  Baja  California  existed  as  an  isolated  island, 
separated  by  a  broad  sound,  perhaps  several  hundred 
miles  wide,  from  the  main  part  of  the  peninsula,  while 
from  the  main  land  of  Mexico  there  probably  existed 
the  same  distance  as  at  present.  This  island  must  have 
had  little  or  no  animal  life,  there  being  an  entire  absence 
of  lowlands  on  which  a  milder  climate  would  have  made 
it  possible  for  animal  life  to  subsist  and  retain  itself,  while 
the  higher  mountains  were  wrapped  in  snow  and  ice. 
This  rocky  island  must  have  been  several  thousand  feet 
high,  with  no  bare  ground  exposed  to  the  warmth  of  the 
sun.  As  the  ice  melted  away  and  the  soil  was  exposed, 
the  land  gradually  rose,  bringing  with  it  a  lowland  sur- 
rounding the  mountains.  The  first  immigrants  of  animal 
life  must  have  been  temperate  forms,  which  again,  as  the 
climate  became  warmer,  ascended  to  the  mountains,  while 
the  later  and  more  tropical  forms  remained  in  the  lower 
lands. 

To  begin  with,  only  such  animals  could  have  immigrated 
to  the  Cape  Region  as  were  able  by  some  means  or  other 
to  cross  the  ocean  from  the  mainland.  But  as  later  on 
the  Cape  Region  became  connected  with  the  peninsula 
by  a  low  stretch  of  land,  immigration  of  animals  became 
much  easier  and  permitted  an  inroad  of  northern  species 
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in  much  larger  numbers.  Through  these  various  and 
continuous  immigrations  from  surrounding  countries,  it 
might  be  inferred  that  the  fauna  and  flora  of  the  Cape 
Region  must  contain  a  mixture  of  temperate  and  lro[ncal 
forms.  This  is  also  the  case.  It  is  yet  too  early  in  our  rather 
imperfect  knowledge  of  the  entire  number  of  species  in- 
habiting the  Cape  Region  and  surrounding  countries,  to 
summarize  too  liberally,  but  through  the  collections 
acquired  b}'  this  Academy  we  now  know  that  a  large 
percentage  are  temperate  forms,  a  small  percentage  trop- 
ical, while  a  great  number  of  species  are  endemic,  that 
is,  have  so  modified  themselves  from  their  ancestors  in 
the  Cape  Region,  that  they  are  classified  as  new  species. 
As  not  all  of  our  collections  have  been  worked  up.  a 
fur  her  discussion  of  this  subject  must  be  left  for  a  future 
time.  I  will  here  state  that  while  we  have  collected 
thousands  of  different  species  in  this  our  new  field,  it  is 
evident  that  as  many  more  }'et  e.xist  there,  these  being 
scarce  forms,  which  probably  are  more  dependent  on  the 
peculiarities  of  the  seasons  and  localities  for  their  exist- 
tence  and  numbers.  BelieWng  that  the  Cape  Region  of 
Baja  California  is  one  of  the  most  interesting  isolated 
points  in  the  world  as  regards  its  fauna  and  flora,  it  bmy 
intention  to  treat  of  this  subject— of  the  faunal  relations 
of  this  region — more  exhaustively  at  a  future  time. 

NATIVE    WILD    FRUITS    AND    ECONOMIC    PLANTS. 

.\  few  words  may  be  said  about  the  native  wild  fruits 
of  the  Cape  Region.  These  iruits  are  not  many,  but 
several  of  them  are    ■.aluable.    "ne    nr    n\'i   are  very  line. 
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very  juicy,  high  flavored,  slightly  acid,  but  also  very  sweet. 

This  cactus  grows  everywhere  on  the  low  mesa  land  to 
an  altitude  of  about  1200  feet,  and  the  fruit  can  be  had 
for  the  picking  or  bought  for  next  to  nothing.  This  fruit 
is,  like  all  cactus  fruit,  covered  with  spines,  but  they  may 
be  scraped  off  easily  and  are  not  troublesome.  A  most 
beautiful  preserve  is  made  from  the  pitahaya  with  sugar. 
In  taste  the  pitahaya  reminds  one  of  a  very  fine  water- 
melon. There  is  another  kind  known  as  **  pitahaya 
dulce."  It  is  smaller,  sweeter,  but  not  quite  as  fine.  The 
pitahaya  agria  ripens  in  August  and  September,  the  pita- 
haya dulce  shortly  before. 

A  fruit  universally  distributed  over  the  Cape  Region  is 
the  so-called  **  ciruela  "  (Crytocarfa  procera).  This  is 
is  a  shrub  or  small  tree  which  for  several  months  in  the 
year  during  the  rainy  season  produces  enormous  masses  of 
small  yellow  oblong  plums,  with  a  single  round  seed. 
The  fruit  is  juicy,  yellow,  and  very  refreshing,  though 
the  flavor  is  not  always  fine  and  rather  odd.  The  seeds 
contain  a  very  fine  kernel,  in  my  opinion  the  finest  nut  I 
have  tasted.  Miss  Alice  Eastwood  has  called  my  atten- 
tion to  the  fact  that  this  plant  belongs  to  the  same  family 
as  the  Pistacia,  and  that  this  will  account  for  the  exceed- 
ingly high  flavor  of  the  nut.  I  have  no  doubt  but  that 
the  kernel  may  be  introduced  into  commerce  and  be  a 
valuable  substitute  for  the  real  Pistacia  vera.  There  is  a 
great  difference  between  the  various  trees  of  this  kind. 
Some  bear  very  large,  well  flavored  and  handsome  fruit, 
others  again  have  small  fruit  with  a  decidedly  turpentine- 
like flavor.     This  tree  should  be  cultivated  and  improved. 

The  ciruela  is  very  common  from  the  sand  dunes 
along  the  shore  to  the  mountains,  where  at  an  elevation 
of  several  thousand  feet  larger  trees  may  be  found,  some 
with  palatable  fruit. 
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Another  fruit  is  the  "guayparin,"  a  species  of  per- 
simmon, of  a  brown  color  when  ripe.  Itis  not  astringent 
and  is  very  highly  flavored  and  really  more  palatable  than 
the  Japan  persimmons.  It  should  be  useful  for  crossing 
with  the  Japan  persimmons. 

Among  other  wild  useful  plants  two  may  be  mentioned. 
One  is  the  "  palo  bianco  "  (Lysihma  Candida),  the  bark 
of  which  is  peeled,  dried  and  exported  in  large  quantities 
to  England  and  United  States  for  tanning  purposes.  It  is 
said  to  be  one  of  the  very  beat  tan-barks  known,  giving 
the  leather  a  fine  russet  color  and  making  it  ver}'  soft. 
This  tree  grows  everywhere  in  the  mountains,  in  almost 
inexhaustible  quantities,  Itis  a  slender  tree  reaching  a 
height  of  thirtT,-  to  fiftj-  feet. 

The  herb  known  as  "  damiana,"  used  for  the  produc- 
tion of  damiana  bitters,  is  common  in  many  places.  Its 
botanical  name  is  Turnera  diffusa. 

Aspects  of  Vegetation. — For  a  detailed  botanical  ac- 
count of  the  botany  of  this  region,  the  various  papers 
published  by  T,  S.  Brandegee  will  be  found  most  ex- 
haustive. Here  I  will  only  point  to  a  few  features  of  the 
general  landscape  as  they  present  themselves  to  the  trav- 
eler. With  very  few  exceptions  the  whole  of  the  Cape 
Region  ts  densely  covered  with  shrubs  and  low  trees, 
among  which  in  the  lower  elevations  are  mi.\ed  numerous 
cacti,  some  tall  and  rigid,  others  of  spreading  habits  and 
forms. 

During  the  rainy  season  all  this  vegetation  is  intensely 
grctm.  the  fiiliagf  is  tliio  and  teathfry  and  the  hills  and 
nioiinlains  prest^nt  .it  a  (listaiu\-  a  mass  nt  green,  which 
may  ^n.M^L■^t  W  iiim|iari.-d  M  tin-  l.uc-likf  appearance  of 
llif  maiJ..n-liaii  leiri.  T)iu  liv<->  as  a  ruk-  arc  small. 
;-liTi>ln  ,iiul  Inw.ni  :ii)  avura^ff  ot  twviilyta  thirty  feet. 
Siiiiii-  if\\    varii'iii's   arf    t.i!](r.      Tin-    liiK'st    and   densest 
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vegetation  begins  at  looo  feet  and  extends  to  6000  feet. 
We  may  distinguish  sieveral  distinct  regions,  which,  how- 
ever, are  not  in  every  locality  found  at  the  same  altitude. 
The  lower  one  of  this  region,  if  we  except  the  sandy  low 
land  along  the  shores,  are  the  mesas  and  the  lower  hills. 
Here  the  trees  are  low  with  fine  feathery  foliage,  numerous 
species  of  acacias  and  allied  genera.  Next  region  is  the 
region  of  the  figs.  At  about  3000  to  4000  feet  wild  figs 
(JFtcus  Palmeri)  become  numerous  and  form  a  feature  of 
the  landscape.  At  about  4000  feet  oaks  became  very 
prominent,  and  we  may  call  this  region  the  region  of  oaks. 

Above  the  oak  region  we  enter,  in  the  most  elevated 
sierra,  the  region  of  the  pines,  especially  at  Sierra  La- 
guna.  The  pines  are  spreading,  without  central  or  stand- 
ard trunks,  branching  low  down  like  our  digger  pines 
(Pinus  Sabiniana)y  but  otherwise  in  shape  recalling  the 
oaks. 

All  the  trees  in  the  Cape  Region  show  a  spreading 
form  of  their  crowns,  the  effort  evidently  being  to  pro- 
tect their  stems,  roots  and  the  ground  from  the  heat  of 
the  sun  and  its  drj'ing  out  effects. 

There  are  two  other  trees  which  give  a  great  prominence 
to  the  landscape.  I  mean  the  two  palms  found  here,  the 
species  of  which  have  not  yet  been  very  critically  exam- 
ined into.  The  lower  canons  in  the  sierra  as  well  as  in 
the  lowlands,  where  cultivation  is  carried  on,  are  here 
and  there  covered  with  groves  of  the  tall  and  most  beau- 
tiful fan  palm  ( Washingtonia  Sofiorcef).  This  palm  is 
not  seen  above  a  few  thousand  feet,  and  is  probably  not 
indigenous.  Higher  up,  at  an  elevation  of  4000  to  6000 
feet,  or  in  places  lower  yet,  we  find  everywhere  in  the 
gulches  and  along  the  streams  the  blue  fan  palm  ( Erythca 
armata?)  with  stems  a  l^undred  or  more  feet  high,  with  a 
diameter  of  frequently  only  six  inches  at  the  height  of 
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four  feet  from  the  ground.  This  palm  is  ven'  graceful. 
it  rises  high  above  the  other  vegetation,  and  is  very  prom- 
inent, especially  as  it  grows  in  small  groves  on  the  hill- 
sides where  there  is  mosture. 

The  richness  in  flowering  plants  in  the  Cape  Region  is 
remarkable.  The  whole  country  is  frequently  ablaz« 
with  the  yellow  flowers  of  the  ••  palo  de  arco  "  (Teanma 
stans ).  or  with  the  lovely  large  morning-glory  (Ifemtem 
aiirca).  The  blue  morning-glories  are  also  exceedingly 
numerous  in  places,  even'  bush  and  tree  being  woven 
together  nnth  a  dense  net-work  of  these  green  vines, 
covered  by  innumerable  blue  and  \'iolet  flowers,  in  many 
sizes,  from  those  larger  than  a  dollar  to  those  smaller  than 
a  pea. 

TIME    FOR    COLLECTING. 

The  best  time  for  collecdng  and  sludving  animal  life 
in  the  Cape  Region  varies  greatly  with  the  seasons.  But 
as  a  general  rule  it  mav  be  stated  that  ver\'  soon  after  the 
first  hea\y  shower  of  rain  is  the  proper  time  to  begin,  as 
at  that  time  all  animal  life  starts  anew.  After  the  nryt 
rains  nine-tenths  of  all  chrAsali^es  and  lar\-^  hatch  at  once, 
and  the  whole  counI^^~  is  then  teeming  with  animal  life. 
The  bushes  and  trees  cover  themselves  with  leaves  asc 
tlowers.  gi\-ing  ample  food  tor  caterpillars  and  insect  of 
all  kinds.  As  this  bei^ns  in  :he  sierra,  the  sierra  is  ii»e 
proper  p].tce  in  which  :o  begin  explorations  and  ocEec- 
::on5.     A    week    jher   :he  r.rr.  r.i:r;  :he  i^-^~.s  is  a:  ;ts 
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or  hiding  places  to  feed  on  the  tender  leaves  of  the  new 
vegetation.  But,  as  there  is  a  great  irregularity,  both  in 
the  quantity  of  the  fainfall  as  well  as  in  the  time  when  it 
commences,  so  is  there  considerable  variation  in  the  com- 
mencement of  this  exuberance  of  animal  life.  It  may 
begin  in  July,  but  it  may  not  begin  until  September.  I 
have  seen  so  many  butterflies  filling  the  air  in  one  of  the 
high  valleys  of  the  Sierra  El  Taste  that  the^iir  seemed 
thick  with  them,  and  this  continued  for  several  weeks. 
When  at  such  a  time  a  cloud  over  the  sun  caused  a  tem- 
porary shadow,  this  immense  and  innumerable  host  of 
butterflies  suddenly  vanished,  having  taken  refuge  on  the 
under  side  of  the  leaves  of  trees,  bushes  and  herbs. 
When  in  an  hour  the  sun  again  shone  out  in  all  its  warmth 
and  brightness,  the  butterflies  all  at  once  left  their  hiding 
places  and  again  filled  the  air.  One  day,  when  I  climbed 
the  El  Taste  peak,  I  beheld  just  such  a  wondrous  sight. 
The  whole  valley  between  El  Taste  and  Mt.  Troyer  was 
filled  to  a  height  of  3000  feet,  or  from  the  bottom  of  the 
valley  to  the  top  of  the  peaks,  and  several  miles  in  width, 
with  butterflies  in  almost  every  color  of  the  rainbow,  but 
principally  white  and  yellow.  As  I  sat  there  gazing  at 
this  marvelous  spectacle,  suddenly  a  cloud  overshadowed 
the  sun.  In  fifteen  minutes  the  butterflies  were  gone, 
the  air  was  clear ;  but  when  in  an  hour  the  sun  came  out 
bright  and  warm,  the  butterflies  also  came  out  in  almost 
as  large  quantity  as  before.  Such  days  and  nights  must 
be  used  without  rest  by  the  naturalist,  as  they  may  vanish 
very  soon.  Thus  our  principal  collecting  of  beetles  and 
other  insects  was  done  in  a  week's  time.  The  second 
shower  of  rain  spoiled  everything.  After  a  rainstorm  of 
four  or  five  hours  duration,  we  were  astonished  to  find 
that  there  were  scarcely  any  insects  left  of  any  kind. 
Butterflies,  beetles,  moths,  wasps,  almost  every  kind  had 

2d  8er.,  Vol.  V.  (  49 )       '  October  30,  1*6. 
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vanished  as  by  magic.  One  evening  before,  we  had 
caught  a  thousand  insects  bj'  the  aid  of  the  lamp  in  a  few 
hours.  The  first  evening  after  the  rainstorm  had  passed 
away  we  caught  about  ten  in  twice  the  time,  and  it  did 
not  improve  with  time.  The  swarms  of  insects  did  not 
return,  and  a  few  more  showers  made  it  worse  yet- 
Finally  the  dry  season  set  in,  and  then  there  was  hardly 
anything  more  to  be  found  anywhere  except  under  rocks, 

One  of  the  features  of  the  fauna  of  the  Cape  Regios 
is  the  Immense  quantity  of  land  shells  found  in  some 
places.  In  certain  evidently  favored  localities  the  ground 
is  literally  covered  with  the  dead  and  white  shells  of  land 
mollusks.  We  ride  along  for  hours  through  canons,  where 
the  ground  is  thus  strewn.  Then  as  we  turn  into  another 
canon,  we  find  no  shells  at  all,  not  even  after  close  search 
under  rocks  and  trunks  of  trees.  Then  again  as  wepas) 
on,  we  may  enter  a  locality  where  we  again  find  an  abun- 
dance and  are  able  to  collect  thousands  in  the  space  of  a 
very  short  time,  there  being  actually  no  limit  to  thequan- 
tity.  Another  peculiarity  as  regards  the  land  shells  It 
that  every  sierra  and  every  canon  almost  possesses  peculiar 
forms  not  found  anywhere  else.  All  the  shells  are  white 
or  nearly  so,  a  few  are  pinkish  white.  In  places  the)' 
glimmer  on  the  ground  as  close  and  as  prominent  as  while 
pebbles  on  a  beach. 

A  great  deal  has  been  said  about  the  number  of  rattle- 
snakes found  in  Baja  California,  but  most 'stories  aboul 
them  are  greatly  exaggerated.-  We  may  find  several 
during  a  day,  or  we  may  not  see  any  for  a  week.  It  is 
very  rarely  that  any  one  is  bitten  by  a  snake,  and  scarcer 
yet  that  the  bite  is  fatal.  A  universal,  and.  as  I  amiold. 
a  sure  cure  for  the  rattlesnake  bite  is  the  remedy  used 
by  the  natives.  They  take  a  piece  of  the  pttahaya cacttfi 
roast  is  over  the  tire  and  apply  it  to  the  wound.     It  iBSiid 


bat  it  extracts  the  snake  poison  in  a  very  short  time,  and 
iefore  any  serious  trouble  has  set  it.  The  most  feared 
hiimal  in  Baja  California  is  the  skunk.  The  popular  be- 
leve  is  that  its  bite  causes  hydrophobia.  No  native  will 
Jeep  out  of  doors  without  covering  himself,  head  and  all. 
n  his  serape  or  blanket  in  order  to  prevent  the  skunks 
^om  attacking  him.  To  my  knowledge,  however,  no 
tsse  of  hydrophobia  has  occurred  for  years. 
[  There  are  no  other  poisonous  animals  in  the  Cape  Re- 
ion,  the  scorpions  being  no  more  harmful  than  wasps, 
'he  big  tarantulas  are  feared,  and  probably  with  good 
eason,  though  I  have  heard  of  no  cases  where  people  or 
foimats  were  bitten. 

Below  will  be  found  a  short  record  of  the  various  ex- 
Kditions  sent  out  by  the  California  Academy  of  Sciences 
D  Baja  California  and  other  parts  of  Mexico: 

1.  Expedition  in  March,  1888.  W.  E.  Bryant.  Mag- 
dalena  Island,  San  Jorge  to  Comondu  and  across  the 
|ieninsula  to  La  Giganta  and  Loreto.  Back  by  La  Gi- 
ganla.  San  Gabriel,  San  Juan.     Back  through  Comondu. 

2.  Expedition  spring  of  1889.  W.  E.  Bryant  and  Chas. 
D.  Haines.  Magdalena  Island,  Santa  Margarita  Island, 
San  Jorge,  Comondu,  from  there  overland  to  San  Gre- 
gorio,  San  Ignacio,  Calmalli,  Santa  Borgia,  El  Rosario, 
fiaa  Quintin. 

3.  Expedition  September  and  October,  1890.  W,  E. 
Snant.  San  Jos4  del  Cabo,  Agua  Caliente,  Sierra,  Tri- 
umfo,  La  Paz. 

4.  Expedition  March  to  May,  1892.  W.  E.  Bryant, 
Gustav  Eisen,  San  Jos6  del  Cabo,  Miraflores,  Agua 
Caliente,  Santiago,  Gulf  shore.  Sierra  Laguna,  San  Fran- 
jdsquilo.  La  Paz,  Espiritu  Santa  Island,  Guaymas,  So- 
flora,  Hermosillo,  Durasnillas,  San  Miguel. 

5.  Expedition  September  and  October,  1893.    Gustav 
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Eisen.  Sao  Jos^  del  Cabo,  Sierra  El  Taste,  across  to 
Pescadero  and  Todos  Santos,  Cabo  San  Lucas,  aod  back 
to  San  Jose,  Mirailores,  San  Francisquito,  Sierra  Laguna, 
Todos  Santos. 

6.  Expedition  September,  October,  November,  1894. 
Gustav  Eisen,  Frank  H.  Vaslit.  San  Jose  del  Cabo, 
Mirafiores,  Santa  Anita,  La  Palma,  Sierra  San  Lazaro, 
El  Taste,  Piedra  Corral.  Overland  from  San  Jos^  to  La 
Paz  by  Santiago,  San  Bartolo,  Triumfo,  La  Paz.  Mazat- 
lan,  by  steamer  to  San  Bias.  Overland  to  Tepic,  by  land 
to  Mazatlan,  via  Santiago  IxtquinUa,  Squinapa,  El  Ro- 
sario,  etc. 

Expeditions  two,  three,  four  and  five  were  made  in  com- 
pany with  Mr.  T.  S.  Brandegee,  who  traveled  exclusively 
at  his  own  expense.  While  his  specialty'  was  plants  he 
also  collected  a  few  insects,  which  were  donated  to  the 
Academy.  Part  of  expedition  No.  5  was  also  in  com- 
pany with  Mrs.  T.  S.  Brandegee. 

The  last  two  expeditions  collected  no  birds  and  but  few 
mammals.  Specialties  were  reptiles,  mollusca,  insects, 
etc.  During  the  last  expedition,  of  1894,  it  is  safe 
to  say  that  of  some  of  these  groups  of  animals  about  four 
times  as  many  specimens  and  species  were  collected  as 
during  all  the  other  expeditions  together. 

DISTRIBLTIONS    OF    lOL LECTIONS. 

Until  the  expedition  of  1893  the  collections  brought 
home  had  remained  undescribed,  except  as  regards  birds 

and  mammals.     These   collections  consisted  of  reptiles. 

beetles,  butterllies.  ua<ps.  llic^  ..lui  J.r.iLTon-riies.  collected 
S\-  rhe  •r.-i,:::\b:-r~  ■■  I  •'e  t-\:-''-,i:-i.  ■■■-  :  :--■■--.  r"^So  anii 
:^  ..  .       \)v   r,.t--v:K-    ■      "  .-  '-.■.-■^      :-    :■  :-    -  ,,:rc.u:v    rub- 
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But  beginning  with  the  expedition  of  1891,  the  collec- 
tions of  lower  animals  became  so  large  that  it  was  decided 
by  the  President  of  the  Academy,  H.  W.  Harkness,  and 
the  governing  Council,  to  distribute  collections  to  various 
specialists  for  descriptions  in  the  Proceedings  of  the 
Academy.  This  was  done  in  1892,  1893  and  1894.  T'he 
conditions  upon  which  collections  were  .thus  distributed 
for  scientific  work  were  very  liberal  and  regarded  prin- 
cipally three  points : 

1.  The  MS.  of  the  respective  authors  regarding  the 
collections  sgnt  them  should  be  published  by  the  Califor- 
nia Academy  of  Sciences. 

2.  All  types*  to  be  deposited  in  the  collections  of  the 
California  Academy  of  Sciences. 

3.  The  respective  investigators  to  retain  a  set  of  du- 
plicates, the  first  set  always  going  to  the  Academy. 

Under  the  above  conditions  the  collections  were  dis- 
tributed and  worked  up  as  follows.  References,  unless 
otherwise  specified,  are  to  Proceedings  California  Acad- 
emy of  Sciences,  second  series. 

Protozoa. — A  large  material  for  the  study  of  parasitic 
protozoa  was  collected. 

EiSEN,  GuBTAV.     On  the  Various  Stages  of  Development  of  Spermatobinm, 
with  Notes  on  other  Parasitic  Sporozoa.     Vol.  v,  May  18,  1895. 

OligochvEta  or  Land  Annelids. — A  very  large  col- 
lection of  this  class  of  worms  in  alcohol  is  being  worked 
up  by  the  writer.     Very  great  interest  is  attached  to  this 


^  As  this  paper  is  intended  also  for  non-specialists  it  may  not  be  un- 
necessary to  state  that  with  "  types  "  are  understood  one  or  more  speci- 
mens of  any  species  upon  which  the  first  description  of  the  species  was 
based.  The  great  scientific  value  of  types  is  well  understood  by  natur- 
alists and  every  scientific  collection  is  chiefly  valued  according  to  the 
"types  "  it  contains.  The  types  will  always  retain  their  scientific  value, 
no  matter  how  common  will  be  found  the  species  to  which  they  belong. 
A  perusal  of  the  papers  describing  the  fauna  of  Baia  California  will  show 
the  great  number  of  tyi>es  thus  possessed  by  our  Academy. 
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group  as  no  species  were  formerly  known  from  the  re- 
gion. A  large  number  of  new  forms  have  been  found. 
The  oligochaetological  fauna  of  the  Cape  Region  is  es- 
sentially a  neotropic  one,  only  one  or  two  upper  Califor- 
nia species  being  found. 

EuBX,   GcsTAv.     Anatomical  Stndiea  od   Xew  Species  of  Ocnarodiilva. 

Vol.  iii,  inlj  9.  1893. 
EtNKK,  QrmAV.     Oa  the  Aiutomical  Strnclnre  of  Two  Speciew  of  KeiTM. 

Vol.  iu.  April  15.  18«3. 
EuEN,  GcHTAv.   Paci6cCoastOIigocliarla,  No.  I.    Uemoira  of  the  Califan- 

Dia  Academy  of  Sciences.     1895.     IS  plates. 
EiSEK,  OcsTAr.     Pacific  Coast  Oligocbicta,  No.  2.     HS.  now  in  prass. 

Land  and  Fresh  Water  Mollusca. — The  collect- 
ions were  worked  up  by  Dr.  J.  G.  Cooper,  who  has 
kindly  furnished  the  following  summary.  In  all,  the 
various  expeditions  brought  home  sixtj'-three  species 
from  the  peninsula.  Of  these  seventeen  were  new 
to  science.  Of  these  latter  seven  were  taken  by  the  three 
first  expeditions,  the  other  ten  by  the  last  ones. 

Of  all  the  species  collected,  twenty-nine  are  found 
north  of  the  U,  S,  boundarj'  line,  on  the  peninsula  only 
twenty-eight,  east  of  the  Gulf  also  six. 

Around  Mazatlan   and  Tepic  seventeen  species  were 
found. 
CoorEB,  J.  G.     On  iMui  and  Fresh   Water  Shells  of   Lower  Califomia. 

Vol.  iii,  April  23,  1891. 
Cooper,  J.  G.     Od  Land  and  Fresh  Wal^r  Mollneca  of  Lower  California, 

No.  2.     Vol.  iii,  October  6,  1892, 
CooptR,  J.  G.     On  Land  and  Fresh  Waler  Mollnnca  of  Lower  CalifomU. 

No.  3.     Vol.  iii.  May  5.  1893. 
Cooper.  .1,  ().     On  l-aa.l  .lud  Fresh  Water  Motlusra  ot  Lower  California. 

So.  4.     Vr.l.  [t.  .\pril  2S,   ISIM. 
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Marine  Mollusca. — Described  by  Dr.  J.  G.  Coopei;. 
The  collection  was  principally  made  by  Mr.  W.  E.  Bryant, 
during  the  expedition  of  1892. 

Cooper,  J.  G.  Catalogue  of  Marine  Shells,  collected  chiefly  on  the  EaRtern 
Shore  of  Lower  California,  for  the  California  Academy  of  Sciences, 
during  1891-2.     Vol.  v,  May  21.  1895. 

Spiders. — During  the  last  two  expeditions  a  specialty 
was  made  of  spiders.  These  were  turned  over  to  that 
most  prominent  arachnologist,  Prof.  George  Marx,  of 
Washington,  D.  C,  but  who,  through  his  untimely  death, 
was  prevented  from  finishing  the  work.  In  private  letters 
to  the  writer  he  stated  that  there  were  about  three  hundred 
species,  mostly  new,  from  the  Cape  Region  alone. 
These  collections,  together  with  those  collected  during 
the  expedition  of  1894,  in  the  Cape  Region  and  at  Tepic, 
were,  after  the  death  of  Prof.  Marx,  forwarded  to  Prof. 
Nathan  Banks,  whose  eminent  services  have  been  secured 
in  working  up  the  collections.  His  manuscript  is  not  yet 
ready. 

Phalangidea  or  Harvestmen. — All  collections  made 
have  been  sent  to  Prof.  Clarence  M.  Weed,  who  has 
undertaken  their  description. 

Scorpions. — A  very  large  collection  from  Baja  Cali- 
fornia, Cape  Region  and  Tepic,  preserved  in  alcohol,  has 
not  yet  been  distributed. 

Acarina  or  Mites. — Are  being  worked  up  by  Dr. 
Otto  Stoll.     Manuscript  not  yet  received. 

Myriapoda  or  Centipedes. — A  very  full  collection 
from  the  Cape  Region.  The  working  up  of  this  collec- 
tion has  been  undertaken  by  Prof.  R.  I.  Pocock.  The 
manuscript  has  not  yet  reached  us. 

Crustacea. — A  collection  in  alcohol  of  fresh  water 
and  land  living  species  have  been  sent  to  Prof.  Walter 
Faxon.     His  manuscript  not  yet  received. 
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Och«r  5p«oe5  ha  vie  be«a  descnbed  bj  Processor  Ssoand 
_r.  Holmes.  15  bek>w : 

This  piper  cua'a-ci  des^rfrcioE  ■:!  i  few  Ba-j.  Cucsr- 
osi  Cni5Cit:ea. 

3u^  o?oectioc  i=  a1o:ecI  irrci  u;e  Car**  RcKr»:a.  Tesnr. 
ea:--  ^u*  =v:c  j*?  >««=  c=Kr£?c=ec- 

Jiiriccs   ji  izie^ns   rr:c^t  ::-i^:h.<fr   rr  >[r.   Fnai  H_ 
Viiir:  izii  =.jsfl:  i::ri=;c  — -^  ^"  iI^^^-frrl:Ila.  u  ■■tiE  &$ 

o:cirtJic  r-r  ?r:f.  Claris  F;;.ji*- 


T^rr^  sre-jaf*-  iar;±^- 


Tiaiciri:';;    .\:ii>fr-.'"-i     iur^Tt-x^ 


-:n;  ■ni   iii=c  Tvr 
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the  illustrations  are  ready,  but  the  manuscripts  have  not 
yet  reached  us. 

Heteropterous  Hemiptera. 

Uhler,  p.  B.     Observations  upon  the  Heteropterous  Hemiptera  of  Lower 
California,  with  Descriptions  of  New  Species.    Vol.  iv,  June  20,  1894. 

One  hundred  and  fifty-four  species,  thirty-two  n.  sp. 
types,  eight  thousand  specimens. 

Seventy-three  species,  fourteen  n.  sp.  types,  collected 
by  expeditions  1888-1889. 

Fifty-nine  species,  seven  n.  sp.  types,  collected  by  ex- 
peditions 1892-1893. 

Twenty-two  species,  eleven  n.  sp.  types,  previously  in 
the  Academy  collection,  collected  in  California. 

The  collection  made  by  the  expedition  of  1894  has 
not  yet  been  reported  on  by  Prof.  Uhler. 

Neuroptera. 

Banks,  Nathan.     Some  Mexican  Neuroptera.     Vol.  v,  August  20,  1S95. 

Sixteen  species,  eight  n.  sp.  types,  ninety  specime;is. 
Collected  by  the  expedition  of  1894,  mostly  in  the  Cape 
Region  of  Baja  California  and  Tepic,  Mexico. 

Diptera. 

TowNSKND,  G.  H.  Tyleb.     Notes  on  the  Diptera  of  Baja  California,  in- 
cluding some  Species  from  Adjacent  Regions.     Vol.  iv,  April  8,  1895. 

Sixty-one  species,  sixteen  n.  sp.  types,  one  thousand 
specimens. 

Eight  species,  one  n.  sp.  type,  collected  by  expeditions 
1888-1889. 

Thirty-five  species,  thirteen  n.  sp.  types,  collected  by 
expeditions  1892-1893. 

Eighteen  species,  two  n.  sp.  types,  previously  in  the 
Academy  collection,  collected  in  California. 

Collections  by  the  expedition  of  1894  ^^^  ^^^"^  being 
worked  up  by  Prof.  Townsend. 
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COLEOPTERA, 

Six  huadivd  md  eigilT^"  species.  e^fctT-ionr  n,  ly.  npes. 
iiurn--ioi:r  n,  sp,  itj*:c^  virietfes. 

The  coUeraons  upon  wJiicii  ihis  papei"  is  rased   wei« 
made  by  the  expedinons  of   isS>  to  iSij. 
H>-«x.  um?**!  H.     C'u«-.-c':<n  :£  B*ji  C^U.-exok      "  i,j|riii«iiiii    I      T^^ 

T,  jxiT :»,  :ii» 

F3n--twc  spe^e*.  Twearv-ihnee  =,  57.  Types  iadryrncil 
virieae*. 

The  co~-et=:'=s  ::pr=  ■wh£ci  this  piper  is  r-Asec -w^ne 
rude  exc>.isrTe;-T  i^  r?>it. 

Tbe  species  c:Gec;ei  -r  t:  OjtrS 
s*2ted  by  l  De  i^^^irei  iri  seve=  -,  s: 


,  sErrT--sfT«ii 


Tie  \ci.3ii:^-  T^r-M-^ss^s  i  ; 
^»  "-»•-•  =  --  ::  Vex3j: 
>r:i-i   "ry  ■±e  exT^irz>:n* 


.  ~n=  S»£-i  4..Lf 


■i.-naujii  icwc^ 
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Nine  species,  including  one  n.  sp.  type,  collected  by- 
expeditions  1888-1889. 

Ninety  species,  including  thirteen  n.  sp.  types,  collected 
by  expeditions  1 892-1 893. 

Fox,   William  J.    Third  Report  on  some  Mexican  Hymenoptera,  prin- 
cipally from  Lower  California.     Vol.  v,  Jnly  20,  1895. 

The  collections  upon  which  this  paper  is  based  were 
made  exclusively  in  1894,  amounting  to  sixty-seven  species 
including  five  n.  sp.  types. 

The    Hymenoptera,  including  Parasitic    Hymenoptera 
and  Formicidag,  are  represented  in  all  by  seventy  n.  sp. 
types,  three  hundred  and  thirty-two  species,  four  thousand   . 
five  hundred  specimens. 

Parasitic  Hymenoptera. 

AsHMEAD,  William  H.     Some  Parasitic  Hymenoptera  from  Lower  Cali- 
fornia.    Vol.  iv.  April  25,  1894. 

Forty-four  specimens,  twenty-one  species,  nine  n.  sp. 
types. 

Seven  species,  including  one  n.  sp.  type,  collected  by 
expeditions  1888-1889. 

Fourteen  species,  including  eight  n.  sp.  types,  collected 
by  expedition  1893. 

ASHMHAD,  William  H.     Some  Parasitic  Hymenoptera  from  Baja  Calif  or- 
nia  and  Tepic,  Mexico.     Vol.  v,  September  7,  1895. 

Thirty-eight  species,  twenty-two  n.  sp.  types,  collected 
by  the  expedition  1894. 

This  very  extensive  series  comprises  some  of  the  largest 
families  of  the  order,  the  members  of  which  in  their 
larval  state,  excepting  the  gall-feeding  Cympidas,  are  para- 
sitic upon  or  within  the  bodies  of  other  insects,  using  the 
words  of  Westwood,  **  are  of  vast  importance  in  the 
economy  of  nature  by  preventing  the  too  great  increase 
of  different  species  of  insects,  especially  of  the  cater- 
pillars and  moths,  of  which  they  destroy  a  great  num- 
ber." 
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Pr:f.  C  V.  REJt-j.  jz  zls  -ltz^zz  r^^ieac.   m=  sacs  3» 


Scraps  iw«-jsia.  finr  :.  5r.  tjTi^s- 

iIffT^3  KTw-jies,  --T.-V.-^--r  ±^1^  T    i^    "TTei-  r.'iliitrasir 

Tie  is^tf-icirns  :-  iS;^-:-«;: 

Tie  ~ir*'  .ar",rt  i:;>Ie*i^ira»  •nuiiii  r~  i*  u  i^Im.  aicl  :it 

? — r    ?irTi3iie.   vu:    -v — n::*  ~jr  —r;   iTiuiacmt -vol   « 
rfjii-  riir.:r-i   -;:—  j.-ii^;   -•.•i    -jr-    ;L.-p*   «::a    rr  iik    rji- 
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Van  Dbnbuboh,  John.  Desoriptiou  of  Three  New  Lizards  from  Califor- 
nia and  Lower  California,  with  note  on  Phrynosoma  Blainvillii.  Vol. 
iv,  July  12,  18W. 

Van  Denbuboh,  John.  Notes  on  Crotolns  Mitchellii  and  Crotolns  Pyr- 
rhns.    Vol.  iv,  September  25,  1894. 

Van  Dbnbuboh,  John.  Phrynosoma  Solaris,  with  a  Note  on  its  Distribn- 
tion.    Vol.  iv,  September  25,  1894. 

Fishes. — Only  fresh  water  fishes  were  collected,  which 
have  been  handed  to  Prof.  C.  H.  Gilbert  for  determina- 
tion and  description.  In  this  connection  it  may  not  be 
out  of  place  to  call  attention  to  the  following  very  im- 
portant paper  published  by  our  Academy  and  bearing 
upon  the  fishes  of  the  region: 

JoBDAK,  David  Stabb.  The  Fishes  of  Sinaloa;  31  plates.  Vol.  v,  Au- 
gust 15,  1895. 

Birds. — Collected  during  the  first  four  expeditions 
only.     Worked  up  by  Mr.  W.  E.  Bryant,  who  published: 

Bbyant,  Walteb  £.     Description  of  a  Subspecies  of  Song  Sparrow  from 

Lower  California.     Vol.  i,  September  29,  1888. 
Bbyant,  Walteb  £.     Description  of  the  Nests  and  Eggs  of  Some  Lower 

California  Birds,  with  a  Description  of  the  Young  Plumage  of  Geo- 

thlypis  beldingi.     Vol.  ii,  June  20,  1889. 
Bbyant,  Walteb  E.     A   Catalogue   of    the   Birds   of   Lower  California, 

Mexico.     Vol.  ii,  December  17,  1889. 
Anthony,  Alfbed  W.     New  Birds  from  Lower  California,  Mexico.     Vol.  ii, 

October  11,  1889. 

Mr.  Anthony's  collections  were  made  entirely  inde- 
pendent of  the  Academy  explorations. 

Mammals. 

Bbyant,  Walteb  E.     Preliminary  Description  of  a  New  Species  of  the 

Genus  Lepus,  from  Mexico.     Vol.  iii,  April  23,  1891. 
Mebbiam,  C.  Habt.     Description   of  a  New  Kangaroo   Rat   from   Lower 

California  (Dipodomys  merriami  melauurus  subsp.  nov.)  collected  by 

Walter  E.  Bryant.     Vol.  iii,  June  5,  1893. 
Mebbiam  C.  Habt.     Description  of  Four  New  Pocket  Mice  from  Lower 

California,  collected  by  Walter  E.  Bryant!     Vol.  iv,  September 25,  1894. 
Stowell,  John  M.     Description  of  a  new  Jack-Rabbit  from  San  Pedro 

Martjr  Mountain,  Lower  California.     Vol.  v.  May  28,  1895. 
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Botany. — Although  all  the  botanical  collections  were 
made  by  Mr.  T.  S.  Brandegee  in  a  private  capacity  and 
therefore  not  strictly  coming  under  the  explorations  of  the 
Academy,  still  I  have  thought  it  well  to  include  a  list  of 
the  botanical  papers,  especially  as  they  are  pubhshed  by 
the  Academy  in  its  Proceedings,  A  nearly  full  collection 
of  Mr.  Brandegee's  plants  was  donated  to  the  Herbarium 
of  the  Academy  by  him. 
Braxukgek.  T.S.   A  Callecliou  of  PlaalB  from  Baja  C&liloTuia,  ISSU.    Vol. 

ii,  Not.  12.  I88S. 
Bka^dbukk,  T.  8.     Flora  ol  (he  Cape  Begiou  of  Baja  California.     Vol.  iii, 

Jul;  U,  IS9I. 
Bbanueore.   T.    S.     Additioud  ta  the  Flora  of  the  Cftpe  R«)[ion  o(  BftJM 

California.     Vol.  iii,  NuTcmber  10,  1892. 
Harknehb,  H.  W.     Fungi  collected  by  T.  8,  Brandegee  iu  Lowet  Oalifor- 

uia  in  188«.     Vol.  ii,  Dec.  20,  1888. 
Vamv,  Obo.     GnkHBi>a  from  Lower  Calilomia.     Vol.  ii,  Dec.  IT,  1889. 
CooNUUx.  A.     Curarbitaceariim  nu*um  Genus  et    Bpecies.  Vol.  iii,  July 

7,  1890. 

Geology. 
LiNOuRCK,  Waldbmir.     PetrogrnpUicsl  Ifoten  nu  Bnjn  California.  Mexico. 

Vol.  ii,  Juue28.  1889. 
LniixiBXM,  Waloemar.     Xotes  ou  ihe  Geology  and  FetrojjrapLy  o(  Baja 
California.  Mexico.     Vol.  iii.  April  16,  1890. 

VARIOUS    DISTANCES    IN    THE    CAPE    REGION. 

0»bo  Sau  LnoBB  to  Ban  JobS  del  Oabo 9 

San  Jose  to  Santa  Cntarina ,,   2 

Haula  CatariDa  to  Saula  Anita 1 

SsntA  Anitn  to  La  Falma 3 

La  Falma  to  Caduafio --  S 

Cadiinfio  to  Miraflores I 

Miriiftorea  to  Agua  i;aliente 2 

Hiraflores  to  Santiago 3 

Santiago  to  Enseuada  de  k  Palma 5 

EuHeiiaiin  to  San  Bartolo 3 

S]iti  Hiirtolo  to  Hudeo 2 

Eiideo  to  Sau  Autoiiio ' 5 

San  Aiitoiii.)  toTniimto 2 

Triiiiuto  to  San  Petlro 6 

Sail  Pedrii  to  La  Pai! 8 
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EXPLANATION  OF  PLATES. 

Plate  lxxii.  General  Map  of  the  Peninsula  of  Baja  California,  Com- 
piled from  the  U.  S.  Hydrographic  Office  charts,  and  from  the  Brande- 
gee  map  elsewhere  allnded  to,  as  well  as  from  various  other  sources. 

Plate  Lxxiii.  Map  of  the  Cape  Region  of  Baja  CaUfomia.  The  outlines 
have  been  compiled  from  the  U.  S.  Hydrographic  Office  charts.  The 
nomenclature  has  been  furnished  by  Capt.  John  von  Helms  and  by 
Capt.  £.  Labastida  of  La  Paz.  The  interior  topography  from  notes  and 
memoranda  of  the  explorations  of  the  writer  and  Mr.  Frank  H.  Yaslit. 

Plate  lxxiy.  Map  of  the  Region  of  Sierra  El  Taste.  Compiled  from 
notes  and  sketches  of  Frank  H.  Yaslit  and  the  writer,  made  during 
the  expedition  of  1894. 

Map  of  the  Region  of  Sierra  Laguna.     Compiled  from  notes,  etc.,  by 
the  writer,  made  during  the  years  of  1892  and  189.3. 

Plate  lxxv.  Map  of  the  Rainfall  and  General  Geological  features  of  the 
Cape  Region.     Compiled  by  Frank  H.  Vaslit  and  the  writer. 


KOTES   OUT  THE    HABITS    AND    SISTRIBUTIOV    OF 
AUTODAX  l£CAlfUS. 

BY    JOHN    VAN    DENBURGH, 
Cuntor  ot  the  DepartmenI  of  Mcrpelolosy. 

This  black  salamander  was  originally  described,  by 
Prof.  E.  D.  Cope,  from  a  half  grown  specimen  collected 
at  Baird,  Shasta  County,  California.  Two  others,  one  of 
which  was  adult,  were  afterwards  secured  at  the  same 
place  by  Messrs.  C.  H.  Townsend  and  Livingston  Stone. 

A  considerable  number  of  specimens  collected  by  my- 
self at  Los  Gates,  Santa  Clara  County,  and  by  the  mem- 
bers of  the  Zoological  Club  of  the  Leland  Stanford  Junior 
University,  at  Steven's  Creek,  in  Santa  Clara  County, 
and  Glenwood  and  Boulder,  in  Santa  Cruz  County,  Cali- 
fornia, greatly  increase  the  known  range  of  this  species. 
These  specimens  were  found  under  boards,  decaying  logs, 
stones  in  the  vicinity  of  running  water,  and  in  the  drain 
from  a  spring. 

Autodax  iccantts,  doubtless,  is  a  nocturnal  forager.  I 
have  seen  it  upon  the  surface  of  the  ground  only  twice, 
and  in  each  instance  night  was  so  nearly  at  hand  that  ob- 
jects near  my  feet  could  just  be  distinguished.  If  liber- 
ated during  the  day,  or  if  confronted  with  a  light  at  night, 
when  it  is  much  more  active,  this  species  will  proceed, 
almost  invariably,  toward  the  nearest  spot  of  darkness  or 
shadow.  It  usually  walks  along  quite  slowly,  moving  but 
one  foot  at  a  time,  but  is  capable  of  motion  surprisingly 
rapid  for  a  siilamander.  When  moving  rapidly,  it  aids 
the  iiction  ol  its  k-gs  liy  a  ;iinuous  muvenient  of  its  whole 
h.iclv  ;in<l  t;iil. 

'liu'  l^iil  ni  this  Amud^N-  iv  ixvlirn.-ik'.  S^'veral  iiuli- 
^idu.ils,  wlu-n  lu'1,1  nil!,  li.fir  Iu'lhIs  .!nwn.  coik-d  their 
l.iil-  ;LP.iin,I  my  iiny;,-r.  ;in.l,  wIkmi  llu'  ..ri^in.il  hold  was 
ivl,-,iM-,!,MiMairu-,ltlK'ni.^lv».'^  i.,r  smiK- linu>  bv  this  means 
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alone.     One  even  raised  itself  high  enough  to  secure  a 
foothold. 

The  animal's  tail  is  also  of  use  to  it  in  another  way. 
When  caught,  Aiilodax  iecanus  will  often  remain  motion- 
less, but  if  touched  will  either  run  a  short  distance  with 
great  speed,  or,  quickly  raising  its  tail  and  striking  it  forc- 
ibly against  the  surface  on  which  it  rests,  and  accompa- 
nying this  act  with  a  quick  motion  of  its  hind  limbs,  will 
jump  from  four  to  six  inches,  rising  as  high  as  two  or 
three. 

Several  specimens,  which  were  kept  alive  for  some 
time,  climbed  up  the  vertical  sides  of  the  glass  bottle  in 
which  they  were  confined,  and  sometimes  even  passed  the 
incurved  portion  of  its  neck.  They  were  aided  in  doing 
this  by  the  extremely  viscid  mucus  with  which  they  are 
covered. 

One,  caught  on  the  evening  of  August  first,  struggled 
violently  trying  to  escape  from  the  hand  in  which  I  held 
it.  A  few  minutes  later,  I  noticed  that  it  was  very  quiet, 
and,  after  carefully  exarnining  it,  decided  that  the  heat  of 
my  hand  had  caused  its  death.  In  order  to  test  this  more 
thoroughly  the  animal  was  thrown  into  water,  but  still  it 
showed  no  signs  of  life,  and  floated,  as  placed,  either  on 
its  back  or  belly.  It  was  then  carried  home  and  laid  upon 
my  table.  Ten  minutes  later  it  began  to  w^alk  slowly 
away. 

A  large  Autodax  iecanus  and  fifteen  eggs  were  sent  me 
from  Los  Gatos,  July  23,  1895.  The  eggs  were  evidently 
those  of  a  batrachian,  doubtless  of  this  species.  Each 
egg  was  about  6  mm.  in  diameter,  almost  spherical,  and 
inclosed  in  a  thin,  tough,  gelatinous  sheath.  Each  of 
these  sheaths  was  drawn  out,  at  one  place,  into  a  slender 
peduncle,  which  was  attached  to  a  basal  mass  of  the  same 
gelatinous  substance.     In  this  way,  each  egg  was  at  the 

2d  8KB.,  Vol.  V.  (  60  )  October  30,  1896. 


OF    SCIENCES.    , 

end  oi  an  indi^iduul  stalk,  and  all  were  fastened  to  a  com* 
mon  base.  This  base  had  e\~idently  beeo  anchored  to  a 
stone  or  lump  of  earth.  The  eggs  were  in  the  eaiir 
sta^s  of  segmentation.  The  folloniog  note  accompiaiiied 
them;  *-  The  salamander  and  eggs  were  found  under  the 
platform  in  from  ol  a  bam.  in  dr\-  earth  next  the  toonda- 
tion  wall,  and  about  nneen  inches  or  more  below  the  sur- 
face. The  ground  had  been  tilled  in.  and  was  tul!  ot 
spaces.  There  was  some  dn-  ronen  wo-jd  near  the  egys- 
One  or  two  smaller  salamanders  were  near,  .\boct  twice 
as  many  eggs  were  found  as  sent.  There  was  no  water 
within  ten  or  fifteen  fee:."  The  salamander  sent  wich 
these  eggs  was  a  female,  and  had  a  ver\-  targe  niimter  oi 
minute  eggs  in  its  ovaries. 

On  July  yj.  1S95.  I  killed  a  very  large  .\u;'?dax  whidi 
had  been  sent  me.  from  Los  Gat^TS.  several  day*  beione. 
I;  contained  twentj--nve  eggs  exactly  like  those  described 
above,  except  that  they  Licked  the  i:e'.atinous  coverrny. 
These  tgg?  appeared  to  be  st:"  in  the  o\~artes.  Ther«e 
were  twelve  on  the  right  sice  ::  the  ani:i:al.  and  tiiirteett 
on  the  left.  Besides  these  enlarged  ones,  there  were 
maov  minute  ova. 


DESCRIPTION  OF  A  NEW  SPECIES  OF  RANZANIA 
FROM  THE  HAWAIIAN  ISLANDS. 

BY    OLIVER    P.    JENKINS. 
[  With  Frontispiece.  ] 

Ranzania  makua  n.  sp. 

D.  17,  A.  18,  C.  19,  P.  13.  Depth  in  length  to  base 
of  caudal  2j^.  Head  in  length  2f,  eye  in  head  6.  Eye 
in  snout,  2^ .  Body  much  compressed,  the  ventral  margin 
presenting  a  sharp,  evenly  curved  keel.  In  a  lateral  view  it 
is  deepest  just  behind  the  pectoral  fin,  narrowing  but 
slightly  to  the  abruptly  truncated  posterior  extremity,  but 
anterior  from  this  point  both  dorsal  and  ventral  margins 
curve  gradually  to  the  truncated  snout.  The  eye  placed 
considerably  above  the  axis  of  the  body,  and  a  little  nearer 
the  snout  than  the  base  of  pectoral,  and  very  close  to  the 
margin  of  the  dorsal  outline.  Teeth  formed  into  a  beak 
like  that  of  a  turtle,  completely  hidden  by  projecting  folds 
of  skin,  which  form  a  ti*uncated  opening  to  mouth. 

Gill  opening  just  in  front  of  the  upper  base  of  the  pec- 
toral, covered  by  a  tvvo-lobed  valve. 

Body  covered  by  an  armor  of  small  plates,  more  or  less 
regularly  hexagonal.  This  structure  is  more  or  less  con- 
cealed in  the  fresh  specimen. 

Pectoral  fin  in  height  slightly  less  than  ^  length  of 
head.  It  is  well  above  the  axis  of  the  body.  Dorsal  in 
height  nearly  equaling  length  of  head.  Height  of  anal 
somewhat  less.  Dorsal  and  anal  each  separated  from  the 
caudal  by  a  notch. 

Thji  form  of  the  rays  of  the  fins  is  interesting.  Dur- 
ing most  of  their  extent  they  form  flat  horny  rods,  but 
at  the  outer  extremity  each  divides  into  a  great  number 
of  branches,  spreading  out  like  a  fan,  the  edges  of  which 
reach  those  of  the  contiguous  rays.     Fig.  i  gives  the  de- 
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tail  of  the  three  lower  rays  of  the  pectoral.  Fig.  2  of  the 
extremity  of  two  and  parts  of  two  others  of  the   dorsal,  1 
and  Fig.  3  three  rays  of  the  caudal  fin.  I 


Coloration  very  brilliant  in  fresh  state.  Sides  bright 
silvery.  Upper  part  of  body  dark ;  the  sides  of  the  body 
are  decorated  by  bright  silvery  bands,  which  have  the 
following  disposition:  The  anterior  ones  more  distinct 
and  definite.  The  anterior  ones  are  convex  anteriorly, 
and  nearly  parallel.  The  first  three  silver  bands  hav4 
distinct  black  bands  as  borders  to  the  bright  silver  bands. 
First  band  silver  portion  5  mm.  broad:  the  most  anterior 
point  of  its  curve  is  2  c.  m.  from  end  of  snout.  Second 
band  begins  at  upper  anterior  margin  of  eye,  bends  for- 
ward to  within  4  c.  m.  of  end  of  snout,  then  curves  gently 
backward  and  downward,  becoming  indistinct  near  ventral 
margin  of  the  body.  Third  band  begins  at  lower  anterior 
margin  of  eye,  bends  but  slightly  forward  then  downward 
and  backward,  becoming  indistinct  near  ventral  margin 
of  body.  The  black  band  about  posterior  margin  of  third 
silver  band  on  part  of  its  course  gives  waj'  to  a  row  of 
black  spots.     The  fourth,  fifth,  sixth  and  seventh   silver 
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bands  are  branched  above  and  in  some  cases  below. 
Along  their  middle  courses  they  are  not  bordered  by  the 
black  bands,  but  possess  numerous  distinct  black  spots, 
the  black  bands  being  retained  as  margins  to  their  lower 
portions  and  in  some  places  along  their  upper  portions. 
Fourth  lies  behind  the  eye.  It  begins  near  dorsal  line, 
runs  slightly  forward,  just  reaching  the  posterior  margin 
of  the  eye,  then  downwards  and  backwards,  branching 
below  into  two  bands;  fifth  band  forms  two  branches  on 
one  side,  three  on  other  side  of  body  between  eye  and 
opercular  opening;  sixth  extends  from  base  of  pectoral; 
seventh  indistinct,  arising  from  just  behind  base  of  pec- 
toral. All  these  bands  just  described  pursuing  nearly 
parallel  courses  downwards,  curving  backwards  and  be- 
coming indistinct  near  ventral  margin  of  body.  The 
remaining  silver  bands  are  irregular,  forming  an  indistinct 
network,  and  system  of  silver  spots,  with  but  few  black 
dots. 

This  species  is  in  general  form  much  like  Ranzania 
truncata  Retzius,  but  differs  from  it:  (i)  in  having  a 
smaller  eye;  (2)  in  having  the  eye  well  above  the  level  of 
the  mouth;  (3)  in  having  both  eye  and  pectoral  fins  placed 
above  the  axis  of  the  body;  (4)  in  possessing  higher  ver- 
tical fins,  and  (5)  in  the  coloration.  The  following  is  a 
table  of  measurements  taken  from  the  fresh  specimen: 

o.  m. 

Total  length 51. 

Length  of  body  to  babe  of  caudal  fin 47.5 

Head 18.7 

Depth 25. 

Breadth  of  body  just  above  pectoral  tin 7. 

Snout 7. 

Eye 3. 

Vertical  diameter  of  opercular  opening .3. 

Vertical  diameter  of  month  opening 3.5 

Posterior  margin  of  eye  to  origin  of  pectoral 9.5 
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Height  o(  dorsal  611 17.5 

Beigbt  of  uiai  Bn , ' I5JS 

Leuglfa  of  caudal 3.5 

Base  of  eandkl 19. 

Length  of  peotomi   11^ 

Bue  of  pectoral 3. 

The  proposed  specific  name  niabua  is,  according  to 
Mr.  C.  B.Wilson,  of  Honolulu,  a  native  name  of  the 
fish,  and  signifies  "  the  source  from  which  the  Bonito 
and  Albicore  sprung  in  after  ages."  The  specimen  of 
which  the  above  is  a  description  is  now  in  the  Museum  of 
the  Leland  Stanford  Jr.  University.  The  University  is 
under  obligations  to  Mr.  Chas.  B.  Wilson,  of  Honolulu, 
for  this  valuable  contribution.  The  fish  was  caught 
January  25,  1892,  by  Mr.  Hiel  Kapu,  at  the  mouth  of 
Pearl  Harbor,  and  was  frozen  in  ice  and  sent  to  the 
University  by  Mr.  Wilson.  It  'arrived  in  an  excellent 
state,  which  allowed  me  to  make  a  study  of  it  white  it 
was  still  fresh.  It  was  immediately  drawn  in  colors  by 
Miss  Anna  L.  Brown.  In  answer  to  a  letter  of  inquiry, 
Mr,  Wilson  gave  me  the  following  interesting  account  of 
the  fish  and  its  capture: 

"  It  was  taken  in  shallow  water  three  or  four  feet  deep. 
It  is  a  deep-sea  fish  by  habit.  It  was  seen  by  a  party  of 
fishermen  in  a  canoe  going  from  shore  to  a  deep-sea  fish- 
ing ground,  when  they  were  not  more  than  a  hundred 
feet  from  the  beach  near  the  entrance  to  Pearl  Harbor, 
Oahu.  The  man  who  first  saw  it,  drew  the  attention  of 
the  leader  of  the  fishing  party  to  the  appearance  of  this 
strange  object  close  tn  the  canDc,  at  the  surface  of  the 
water.  The  U-ader  tnld  hitii  (o  ■  hit  it  with  liis  paddle.' 
liiil  till.-  man  Ivlu^^■.i,  -ayinL;  In-  «,i-  alr.iid  that  it  w.is  an 
■  Akuii"  (.•Spirit  .11-  Dciivi.      'i"h,'  lr,ul,T    him.-^.-ll    then    hit 
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ers,  in  front  of  the  canoe,  and  ultimately  landed  (in  its 
terror)  on  the  beach  about  600  yards  away,  where  the 
fishermen  saw  it  and  captured  it  still  alive,  a  few  minutes 
afterwards.  It  frequents  the  deep  ocean  alone,  and  is 
believed  by  the  natives  to  be  be  the  *  Makua  '  source 
from  which  sprang  in  after  ages  the  Bonito  and  Albicore. 
In  its  habits  it  is  like  them,  and  is  only  seen  in  shallow 
water  when  in  flight  from  its  natural  enemies,  the  shark, 
sword-fish,  etc.,  and  as  they  when  fleeing  from  their 
enemies  rise  as  near  the  surface  of  the  water  as  they  can 
and  seek  the  shelter  and  protection  of  some  floating  ob- 
ject such  as  a  log,  a  ship's  hull,  or  the  like,  so  doubtless 
in  this  case  the  Apahu  was  seeking  the  refuge  of  the 
canoe's  side  when  it  was  first  seen.  I  have  discovered 
by  inquiry  from  the  native  Hawaiians,  that  all  three 
species  of  fish  when  driven  into  shallow  water  seem  to 
be  dazed  and  lose  control  of  themselves,  and  ultimately 
are  forced  on  the  beach  by  the  action  of  the  waves.  One 
other  specimen  of  the  *  Apahu,'  the  second  besides  the 
one  I  sent  to  the  University,  was  cast  up  on  the  beach  at 
Waikiki,  near  the  residence  of  Edmund  Hart.  The  find- 
ers cooked  it  and  ate  it.  They  said  it  was  very  fine  eat- 
ing. These  are  the  only  two  specimens  seen  here  in 
ages.  It  is  a  very  rapid  swimmer  quite  as  swift  or  swifter 
probably  than  the  dolphin.  When  it  was  struck,  it  disap- 
peared like  a  flash  of  lightning  and  the  fishermen  did  not 
expect  to  see  it  again.  It  was  on  account  of  this  property 
of  remarkable  speed  which  it  possessed  that  I  recommend 
in  my  original  communication  to  Prof.  Jordan,  that  the 
attention  of  prominent  yacht  builders  be  called  to  its 
lines  in  the  hope  that  they  might  find  something  of  use 
therefrom." 

Since   the   above  was  written   Rev.  E.  B.   Tuthill  has 
sent  to  Dr.  Jordan  for  examination  a  number  of  drawings 
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of  fishes  of  Honolulu.  Among  them  is  a  drawing  ot  a 
specimen  of  this  species.  The  date  of  its  capture  is  not 
given,  and  it  is  possible  that  the  drawing  was  taken  from 
the  specimen  referred  to  by  Mr.  Wilson  as  the  second 
one  known  on  the  Islands  besides  the  one  here  described. 
According  to  Mr.  Tuthill,  the  species  is  very  rare  and  not 
known  to  the  fishermen. 


THE  FISHES  OF  PUGET  SOUND.* 

BY    DAVID    STARR    JORDAN    AND    EDWIN    CHAPIN    STARKS. 

(With  Plates  Ixxvi-civ.) 

The  present  paper  contains  an  enumeration  of  the  fishes 
known  to  inhabit  the  waters  of  Puget  Sound,  a  large  es- 
tuary or  fjord  entering  the  northwestern  part  of  the  State 
of  Washington.  The  paper  is  based  primarily  on  a  col- 
lection made  by  the  junior  author  in  July,  1895,  under  the 
auspices  of  the  Hopkins  Laboratory  of  the  Leland  Stan- 
ford Junior  University,  he  being  the  guest  of  the  **  Young 
Naturalists'  Society  of  Seattle." 

This  society  undertook  at  this  time  a  dredging  expe- 
dition for  the  special  purpose  of  collecting  invertebrates. 
Through  the  interest  of  Mr.  Timothy  Hopkins,  the  junior 
author  was  enabled  to  take  part  in  this  work. 

Nearly  two  weeks  in  July  were  devoted  to  dredgipg. 
A  small  steamer  was  chartered  for  this  purpose.  A  camp 
was  established  at  Point  Orchard  on  Admiralty  Inlet,  and 
collecting  and  dredging  were  carried  on  within  a  radius 
of  twenty  miles  from  that  point. 

Besides  the  fishes  that  were  brought  up  in  the  dredge, 
collections  were  made  of  ''rock-pooF'  fishes  at  low  tide, 
and  seines  were  worked  along  the  beaches. 

After  the  return  of  the  dredging  expedition,  the  fresh 
waters  about  Seattle  were  seined,  with  the  help  of  differ- 
ent members  of  the  Naturalists'  Society.  This  fresh  wa- 
ter collection  is  described  by  Mr.  Alvin  Seale,  in  an  ap- 
pendix to  the  present  paper. 

Besides  the  work  done  about  Seattle,  a  week  was  spent 
by  the  junior  author  at  Neah  Bay,  near  Cape  Flattery,  in 
the  Straits  of  Juan  de  Fuca.  Here  a  collection  of  the 
rock-pool  fishes  was  made.     A  rich  field  for  this  work 
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was  found  od  Waadda  Island,  a  small  rocky  islet,  Ivin^ 
about  half  a  mile  from  the  shore,  near  Neah  Bay.  lo 
this  same  locality-  lar^e  collections  were  made  in  iSSo  by 
Professors  Jordan  and  Gilbert. 

Pre%ious  to  this  expedition  a  small  but  ver^-  valuable 
collection  of  fishes  had  been  presented  to  the  Leland 
Stanford  Jr.  University  by  the  Young  Naturalists'  Socie^. 
The  new  forms  in  this  coUecdon  are  described  in  the 
present  paper  by  Jordan  and  Williams.  In  the  present 
list  are  also  included  the  species  enumerated  by  previous 
H-riters  as  occurring  in  Puget  Sound  and  the  Straits  of 
Juan  de  Fuca.  In  the  list  published  in  iSSo  by  Jordan 
and  Gilbert  ninety'  species  are  mentioned  as  found  in 
these  waters.  From  this  list  we  have  drawn  freely  io  our 
present  records  of  the  habits  of  species.  Io  a  later  list 
by  Dr.  Carl  H.  Eigenmann  (1893).  106  species  are  re- 
corded. In  the  present  list  141  species  are  recorded  from 
these  waters. 

The  juoior  author  wishes  to  express  here  his  obl^a- 
tions  for  the  many  favors  e.\tended  to  him  by  the  differ- 
ent members  of  the  Young  Naturalists'  Society,  who  did 
all  that  was  in  their  power  to  make  his  part  of  the  expe- 
dition a  success.  He  is  under  particular  obligations  to 
Mr,  Charles  L.  Denny  and  Mr.  Edward  S.  Meany.  who 
helped  him  in  many  w^ays.  both  in  the  dredging  trip  and 
on  his  trip  to  Neah  Bay.  He  is  indebted  also  to  Mr. 
Henrv  H.  Hindshaw  for  entertainment  in  Seattle  and  help 
of  various  kinds.  Valuable  aid  was  also  given  by  Mr. 
Adam  Hubbert.  Miss  .XdelU  M.  Parker.  Miss  Maud 
PArkt^r.  Mr.  Trevor  Kincia.  Mr,  ].  W.  R-<ry.  Mr.  AI- 
■■::-:  n--  -.  ^!;-  R    •■:-    ■:.  M:-.   '    F,  C:-::-^.  \[-s.  r{. 
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the  kindly  interest  of  Messrs.  Goodall  &  Perkins,  repre- 
senting the  Pacific  Coast  Steamship  Company. 

The  following  species  are  here  described  as  new  to 
science,  the  types  of  all  of  them  being  deposited  in  the 
Museum  of  the  Leland  Stanford  Junior  University  as 
gifts  from  the  Hopkins  Laboratory  or  from  the  Young 
Naturalists'  Society  of  Seattle.  The  new  genera  are  in- 
dicated in  full-face  type. 

Ru8CarlU8  meanyi.    No.  3127. 
OUgocottus  emhryum.     No.  3128. 
Gllbertina  sigalutes.     No.  3129. 
AverrunCUS  emmelane.     No.  3135. 
XysteS  axinophrys.     No.  3130. 
LethotremuS  vinokntus.     No.  3131. 
NeoUparis  flora.    No.  3019,  3133. 
Liparis  dennyi.     No.  3703. 
BryOStemma  nugator.     No.  3134. 
XIphisteS  ulva.     No.  3132. 

Besides  these  species,  the  following  additional  new 
species  are  described  from  other  localities: 

Za targes  nimbarius.     No.  3125.    Open  sea. 
Hexagrammus  otakii.     Tokio,  Japan. 
Podothecus  veiernus.    Robin  Island,  Alaska. 
Podothecua  accipiter.     Kobin  Island,  Alaska. 

The  following  additional  generic  names  are  here  used 
for  the  first  time  : 

Astrolytes,  Pallaslna,  Stelgis,  Quietula,  Ronqullus  and 
Xererpes. 

The  fish  fauna  of  Puget  Sound  marks  a  transition  from 
the  California  fauna  characterized  by  the  abundance  of 
ScorpcenidcR^  Embiotocidce,  etc.,  to  that  of  Alaska,  in 
which  CottidcBy  Agonid^B  and  the  Arctic  types  of  Blennies 
are  dominant.  Here  both  classes  occur,  though  less  abun- 
dant than  in  their  respective  regions.  The  present  col- 
lection is  chiefly  from  depths  greater  than  those  reached 
by  Jordan  and  Gilbert,  who  collected  largely  in  Puget 
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Sound  in  1880.  The  exteasive  collections  made  by  the 
Albatross  in  the  north  have  been  mostly  from  much  greater 
depths. 

The  plates  of  the  present  paper  are  all  dmwn  by  Miss 
Anna  L.  Brown,  artist  ot'  the  HopkJns  Seaside  Labora- 
tory. 

Family  PETROMYZONID.«. 

I.     EntospbeODS  tridentatos  (Gairdner). 
Common;    ascending   ihe    fresh  waters   in    spring    lo 
spawn,  reaching  a  length  of   over  2  feet.     It  is  not  used 
as  food.     Not  taken  by  us. 
3.    Lampetia  cibaria  (Girard). 
Not  rare:    ascending  streams,  reaching  a  length  of  8 
inches;   not  used  as  food.     Not  taken  by  us. 

Family  MEX.WCHlD.^t. 

3.  ITotorhynchns  maculatus  .\yres. 

Recorded  (as  jVolnr/iynt'/ius  borcalis)  from  NisquaDy, 
Washington,  by  Dr.  Gill.     Not  taken  by  us, 

4.  Hezanchas  corinas  Jordan  &  Gilbert. 

Originally  described  from  Xeah  Bay  and  from  Ihe  Bay 
of  Monterey.     Not  seen  by  us. 

Family  GALEID.€. 

5.  Prionace  glanca  (Linnjeus).     Blue  Shark. 
Recorded  by  Jordan  &  Gilbert;    rare.     Not  seen   by 

Family  DALATIID.^;. 

6.  Somniosus  microcephalus  (Bloch).    Grol-nd  Shark. 

Not  uiicommon.  A  very  slui^^'i-h  shark.  Recorded 
bv  Jordiin  &  Gilbert  from  \'ictMri.i,  A  sttitted  specimen 
fnim   Seattle   in  the    Museum   ut    ihf    Vouiil;   Naturalists" 
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Family  SQUALID.^. 

7.  Squalus  sucklii  (Girard).     Doq-fish,, 

Exceedingly  abundant.  Taken  in  great  numbers  with 
set  lines.     It  is  valued  for  the  oil  extracted  from  its  liver. 

Family  RAJID^. 

8.  Raja  rhina  Jordan  &  Gilbert. 

Not  uncommon;  reaches  a  length  of  32  inches.  Not 
taken  by  us. 

9.  Raja  binoculata  (Girard).     Common  Skate;  Ray. 

Common  on  sandy  shores.  Reaches  a  length  of  6  feet 
and  a  weight  of  over  60  pounds.  One  small  speci- 
men obtained,  very  prettily  marked  with  large  ocellated 
spot  on  the  base  of  pectorals,  which  fades  in  the  adult. 
Several  of  the  egg  cases  of  this  species  were  dredged 
from  deep  water,  where  they  lie  apparently  unprotected 
on  the  sandy  bottom. 

Family  CHIM^RID^. 

10.  Hydrolagus  eoUiaei  (Lay  &  Bennett).     Rat-fish. 

Numerous  specimens  taken  on  sandy  beaches  at  night 
with  a  seine,  where  they  were  attracted  by  a  camp-fire. 
It  reaches  a  length  oi  2]4  feet. 

Family  ACIPENSERID^. 

11.  Acipenser    transmontanus   Richardson.       White 
Sturgeon. 

Common;  running  up  the  rivers  in  the  spring.  It 
reaches  a  length  of  15  feet  and  a  weight  of  300  to  400 
pounds.  Used  largely  as  food,  although  its  flesh  is 
coarse.     Not  taken  by  us. 

12.  Acipenser  medirostris  Ayres.     Green  Sturgeon. 

Not  common.  Reaches  a  large  size,  but  is  not  used 
as  food.     Not  taken  by  us. 
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Family  NEMICHTHYID.*. 

13.  Nemichtliys  avocetta  Jordan  &  Gilbert. 
The  type  of  this  species  was  taken  near  Port  Gamble 

in  1880.  by  Prof.  O.  B.  Johnson  of  the  Universitj-  of 
Washington.  It  was  presented  to  the  U.  S.  National 
Museum  by  President  A.  J.  Anderson.  Mr.  Ashdown 
H.  Green  of  Victoria,  B.  C.  reports  a  second  specimeo 
as  recently  taken  near  Victoria  and  preserved  ia  the  mu- 
seum of  that  town. 

Family  CLUPEID^. 

14.  Clupea  pallasi  Cu\-ier  &  Valenciennes.      Herring. 
Exceedingly  abundant.     Smoked  arid   salted  in  large 

numbers,  Mr.  J.  P.  Hammond*  states  that  from  18  to 
^5  years  ago  it  was  not  an  uncommon  occurrence  for  a 
"gang"  of  fishermen  to  catch  from  20a  to  300  barrels  of 
fierring  in  a  night  on  Puget  Sound.  Now  the  largest 
night's  work  is  20  barrels. 

15.  Clupanodon  cxruleas  (Girard).     Sardine. 

This  sardine  occurs  in  large  numbers  in  the  warmer 
part  of  the  season. 
[Alosa  sapidissima  (Wilson).     Shad. 

This  species  was  introduced  into  the  Pacific  about  1878, 
and  was  first  noticed  in  Puget  Sound  in  1884.  They  are 
slowly  increasing  in  number,  although  the  catch  is  as  yet 
unimportant.  Specimens  of  6.V2  pounds  in  weight  have 
been  taken  in  the  Sound,  Not  seen  by  us.] 
Family  ENGRAULID^. 

16.  Engraulis  mordax  Girard.     Anciiow. 
Abundant;     occurring    in    immense    schools.       Chiefly 

used  for  bait.     Not  taken  by  us. 

-Aiiier[cn(i  Augler.  Diifml>r.r  tS,  ISsii. 
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Family  SALMONID^. 

17.  Oncorhynchus   tschawytscha  (Walbaum).     Quin- 
NAT  Salmon;  Chinnook  Salmon;  Tyee*  Salmon. 

The  first  salmon  to  appear  each  season,  abundant  from 
August  to  October.  It  commonly  weighs  about  17  (ii 
to  20)  pounds,  but  specimens  weighing  70  pounds  are  on 
record.  The  most  important  fish  on  the  Pacific  Coast. 
In  Puget  Sound  it  is  not  very  abundant,  and  being  ob- 
tained late  in  the  season,  its  flesh  is  somewhat  lean  and 
dry,  ranking  with  the  silver  salmon,  with  which  it  is  usu- 
ally canned.  In  the  Columbia  River  this  species  is  canned 
early  in  the  season,  and  its  quality  then  is  much  superior 
to  that  of  any  salmon  canned  in  Puget  Sound. 

18.  Oncorhynchus  kisutch  (Walbaum).     Silver  Sal- 
mon;  Skowitz. 

Abundant  from  August  to  November.  It  reaches  a 
length  of  30  inches  and  a  weight  of  4  to  8  pounds.  It  is 
largely  canned  at  Seattle  under  the  name  of  Red  Salmon. 
Its  flesh  is  very  red,  but  dry  and  not  richly  flavored,  be- 
ing much  inferior  to  the  Quinnat  or  **Tyee." 

19.  OncorhyTichus  keta  (Walbaum).    Dog  Salmon;  Le 
Kay. 

Abundant;  reaches  a  weight  of  20  pounds.  It  is  only 
eaten  by  the  Indians,  as  it  runs  late  in  the  fall  when  its 
flesh  is  very  dry  and  poor.     One  small  specimen  taken. 

20.  Oncorhynchus   gorbuscha  (Walbaum).     Humpback 
Salmon;   Haddo. 

The  smallest  of  the  salmon,  reaching  a  weight  of  7 
pounds.  It  is  very  abundant  on  alternate  years  in  the 
Sound  (1893,  1895,  etc.),  being  wholly  unknown  in  even 


^Tyee,  the  common  Chinuook  name  for  this  species  on  Puget  Bound,  is 
said  to  mean  king  or  chief. 
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years.  It  is  dark  in. color,  with  pale  flesh  and  is  regarded 
as  the  poorest  of  the  salmon,  although  its  inferiority  to 
the  silver  salmon  is  in  appearance  rather  than  in  taste. 
It  is,  however,  canned  in  large  numbers,  and  is  of  eco- 
nomic importance. 

31.     Oncorhyncbus  nerka  (Walbaum).    Sukkegh;  Blue- 
back  Salmon. 

Abundant,  reaching  a  weight  of  from  4  to  8  pounds. 
Often  landlocked  in  the  lakes.     In  value  intermediate  be- 
tween the  "  Tj-ee"  and  the  '•  Skowitz  "  or  Silver  Salmon. 
The  male  in  the  fall  is  known  as  "red-fish." 
22.     Salmo  mykiss  Walbaum.     Cut-throat  Trout. 

Found  in  abundance  in  salt  water  in  Puget  Sound.     It 
often  reaches  8  or   10   pounds,  but   specimens  weighing 
much  more  have  been  taken. 
33.     Salmo  gairdneri  Richardson.     Steelhead. 

Common  near  the  head  of  Puget  Sound.  Considerable 
quantities  are  taken  for  the  market.  It  sometimes  reaches 
14  to  18  pounds  in  weight.  It  is  now  canned  regularly 
with  the  silver  salmon. 

24.  Salvelinus    malma   (Walbaum).      Dolly  Varden 
Trout. 

Abundant.  In  Puget  Sound  it  is  taken  from  salt  water 
in  large  numbers.  An  excellent  food  fish,  reaching  in 
salt  water  a  weight  of  11  pounds  or  more.  Locally 
known  as  bull  trout  or  salmon  trout. 

Family  ARGENTINID^. 

25.  Hypomesus  pretiosus  (Girard).     Surf  Smelt, 
\'ery  common  on   sandy  beuL'hes   in    Puget   Sound.      It 

reaches  a  length  of  a  foot  and  heconu's  very  fat.  It  is  a 
food  fish  of  great  value.  Several  specimens  obtained. 
A  beautiful,  symmetrical  little  tish. 
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26.  Thaleichthys  pacificus  (Richardson).     Eulachon; 
Candle-fish. 

Abundant  in  the  spring;  not  taken  by  us.  A  fine  food 
fish.  Reaches  a  length  of  about  lo  inches.  A  fisherman 
at  Olympia  says  that  this  species  buries  itself  in  the  sand 
of  the  beach,  in  the  same  fashion  as  the  species  of  Am- 
modytes. 

27.  Osmerus  thaleichthys  Ayres.     Smelt. 

Common,  but  not  of  great  importance  as  a  food  fish. 
Length  about  6  inches.     Not  taken  by  us. 

Family  MYCTOPHID^. 

28.  Tarletonbeania  crenularis  (Jordan  &  Gilbert). 

A  specimen  takeii  off  Vancouver  Island  in  1880  by 
Dr.  Tarleton  H.  Bean,  who  gave  it  the  manuscript  name 
of  Myctophum  procellarum .     Not  taken  by  us. 

29.  Myctophum    californiense    Eigenmann    &   Eigen- 
mann. 

Recorded  from  Vancouver  Island  by  Dr.  Giinther 
under  the  name  of  ''Scopelus  hoops ;^^  more  common 
southward  in  deep  water.  It  is  perhaps  not  distinct  from 
Myctophum  htimboldti. 

Family  CHAULIODONTID^. 

30.  Zalarges  nimbarius  Jordan  &  Williams,  n.  gen.  and 
sp.     Plate  Ixxvi. 

Head  4  in  length  to  base  of  caudal;  depth  5;  D.  9,  A. 
15.  Scales  probably  present  in  life,  but  no  traces  left 
except  a  few  impressions.     Muscular  bands  about  42. 

Body  moderately  elongate,  subfusiform,  formed  some- 
what as  in  a  stfckleback,  the  tail  tapering  and  slender, 
the  belly  broad  and  not  carinate,  the  sides  moderately 
compressed.     Anterior  profile  of  head  rising  evenly,  not 
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convex;  a  slight  depreasion  before  eye.  Mouth  large, 
low,  oblique,  the  lower  jaw  somewhat  pro)ecting.  Pre- 
maxillaries  short;  maxillaries  long,  expanded,  the  lower 
edge  curved,  overlapping  the  dentary  bones.  Maxilla- 
ries extending  beyond  eye,  to  angle  of  preopercle,  as  in 
Stohphorus,  their  length  i-|  in  head,  their  tip  acutish. 
Eye  very  large,  3  in  head;  snout  4.  Bones  of  lower  jaw 
thin,  broadly  expanded,  meeting  across  the  throat  at  the 
articular  joint,  leaving  a  club-shaped  naked  area  under 
the  chin.  Entire  edge  of  maxillary  armed  with  a  single 
series  of  slender  sharp  teeth,  somewhat  unequal,  some  of 
them  forming  slender  canines,  which  are  however  but 
little  longer  than  the  other  teeth  and  not  fang-like.  Teeth 
in  lower  jaw  similar,  those  of  both  jaws  largely  directed 
forward.  No  teeth  on  vomer  or  tongue;  a  row  of  small 
slender  teeth  on  each  palatine  bone.  No  pseudobranch- 
'\st.  Gill-rakers  rather  long  and  slender,  about  5-I-17  in 
number,  the  longest  about  half  eye.  Branchiostegals 
short,  8  in  number.  Opercle  short  and  thin;  scarcely 
striated;  subopercle  and  interopercle  developed. 

Photophores  large  and  conspicuous,  forming  convex 
pearly  bodies  on  a  dark  background.  Two  series  in  a 
straight  line  along  lower  part  of  sides,  making  four  series 
in  all.  The  two  lower  series  run  from  chin  to  the  caudal 
fin,  47  in  each  series,  10— 13-:  9-;  8-1-7=47.  '^^^  two 
upper  rows  begin  under  chin  at  front  of  isthmus  and  ex- 
tend to  front  of  anal  fin,  24  in  each  row.  10-  13-i-ii ;  8 
photophores  along  branchioslegal  membranes,  one  for 
each  rav.  all  overlapped  but  not  hidden  by  the  broad 
transparent  rami  of  llif  lower  jaw:  one  photophore  on 
pri-opurclo.    otH-    en    siibopfrclf.    orif    on    |>[<.'orbital.    and 


FISHES    OF    PUGET    SOUND.  795 

what  behind  ventrals,  at  a  point  midway  between  pre- 
opercle  and  base  of  caudal,  its  last  rays  extending  over 
the  anterior  third  or  fourth  of  anal;  adipose  fin  not  evi- 
dent, perhaps  obliterated.  Caudal  apparently  lunate,  i| 
in  head.  Anal  low,  its  base  i^  in  head.  Ventrals  2% 
in  head,  inserted  midway  between  front  of  eye  and  base 
of  caudal.  Pectorals  inserted  very  low,  narrow  and 
pointed,  i^  in  head. 

Back  brownish,  the  sides  burnished  silvery;  silvery 
area  on  cheeks  Y-shaped,  the  Y  placed  obliquely.  Fins 
with  some  dark  dots,  these  forming  obscure  bars  across 
caudal;  dark  specks  on  back  of  caudal  peduncle,  and 
across  base  of  caudal;  some  dark  dots  elsewhere  on 
body. 

Type  two  specimens,  each  2^^  inches  long,  and  in  good 
condition,  numbered  3125  on  the  register  of  Leland  Stan- 
ford Jr.  Museum.  They  were  cast  up  in  a  storm  and 
thrown  by  the  waves  on  the  deck  of  a  vessel  coming  in 
from  Australia.  The  exact  locality  in  the  open  Pacific  is 
not  known.  The  types  were  presented  by  the  Young 
Naturalists'  Society  to  the  Museum  of  Stanford  Univer- 
sity. 

The  new  genus  Zalargcs  seems  to  belong  to  the  Chau- 
liodontidcB,  near  the  Atlantic  genus  Yarrella  Goode  & 
Bean.  It  maybe  thus  defined:  Body  subfusiform,  mod- 
erately compressed,  probably  covered  in  life  with  thin 
caducous  scales.  Head  subacute,  the  membrane  bones 
normal,  thin;  mouth  large,  with  expanded  maxillary  and 
mandibular  bones;  lower  jaw  projecting.  Teeth  very 
slender,  unequal,  uniseral,  none  on  tongue  or  vomer; 
no  fangs.  Eye  large.  Gill  openings  very  wide;  gill- 
rakers  long  and  slender;  branchiostegals  8;  no  pseudo- 
branchiae.  Photophores  conspicuous,  in  two  rows  on  each 
side  of  belly,  the  upper  row  ceasing  at  front  of  anal;  some 
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detached  photophores  on  head.  Dorsal  short,  on  poste- 
rior half  of  body,  slightly  overlapping  the  short  anal. 
Ventrals  inserted  before  dorsal.  Pectorals  narrow  and 
low.     Coloration  silvery,     (2«Jr,,  surges;  'Vr'/Jr  silvery.) 

Family  ALEPISAURID.^. 

31.  Alepisaurus  borealis  Gill. 

Very  rare;  in  deep  water.  A  head  from  Puget  Sound 
is  in  the  Museum  of  the  California  Academy  of  Sciences. 

Family  PARALEPID^. 

32.  Arctozenus  coruscans  (Jordan  &  Gilbert). 

The  sole  specimen  known  was  taken  at  Port  Townsend 
in  1880,  by  Jordan  &  Gilbert.  It  is  in  the  U.  S.  National 
Museum. 

Family  AMMODYTID^. 

33.  Ammodytes  personatus  Girard.     Sand  Lance. 
Found  in    immense    schools    along   sandy  beaches    in 

Puget  Sound.  It  burrows  in  the  sand  between  tide 
marks.  It  reaches  a  length  of  5  or  6  inches.  Two 
specimens  taken. 

Family  AULORIIYNCHID^. 

34.  Aulorhynchus  flavidus  Gill. 

Abundant  in  sheltered  bays.  It  reaches  a  length  of  5 
or  6  inches. 

Family  GASTEROSTPHD.^.  J 

35.  Casterosteus  microcephaius  Girard.  ™ 
Abundant.     Specimens  obtained  in  brackish  water  near 

Ballard,  Seattle.      Lonfrlh  2  inches. 

36.  Gasterosteus  catraphractus  i'allas. 

Specimens  obtained  in  abundance,  tnun  3  to  3j^  inches 
in  lenjrth.  It  lives  on  sandy  beaches  and  spawns  in  the 
latter  part  of  July  and  in  August. 
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Family  SYNGNATHID^. 

37.  Siphostoma  calif orniense  (Storer).     Pipe  Fish. 
Not  very  common.     It  reaches  a  length  of  i8  inches. 

Family  STROM ATEID^. 

38.  Rhombus  simillimus  (Ayres).     Pampano. 
Rare  in  Puget  Sound.     Not  taken  by  us. 

Family  BRAMID^. 

« 

39.  Brama  rail  Bloch.     Pomfret. 

A  specimen  taken  at  Port  Townsend  by  Mr.  James  G. 
Swan,  and  reported  by  him  as  being  not  uncommon  off 
Vancouver  Island.  It  reaches  a  length  of  about  20 
inches.  Recently  numerous  specimens  have  been  taken 
off  San  Francisco  and  Monterey.     Not  taken  by  us. 

Family  EMBIOTOCID^. 

40.  Damalichthys     argyrosomus    ( Girard ) .      White 
Perch. 

Very  abundant;  many  specimens  obtained.  It  reaches 
a  weight  of  2  pounds,  and  is  a  common  food  fish,  though 
not  of  high  quality. 

41.  Taeniotoca  lateralis  (Agassiz).     Striped  Perch. 

Very  common;  a  brilliantly  colored  fish.  A  number  of 
specimens  taken.  It  reaches  a  weight  of  2  pounds,  and 
is  an  important  food  fish,  finding  a  ready  sale,  although 
the  flesh  is  somewhat  poor. 

42.  Embiotoca  jacksoni  Agassiz.     Blue  Perch;  Surf 
Fish. 

Somew^hat  scarce.  It  reaches  a  weight  of  i^  pounds. 
Its  flesh  is  poor.     A  few  specimens  obtained. 

43.  Brachyistius  frenatus  Gill. 

Not  very  abundant;  not  used  as  food.  Weight  J^ 
pound. 
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44.  Cymatogaster  aggregatus  Gibbons.     Shtner, 
The  most  abundant  species  of  the  group.     It  is  small 

in  size  and  is  only  used  for  bait.  Several  specimens 
taken. 

Family  SCORP^NID^. 

45.  Sebastodes  melanops  (Girard).     -'Black  Bass. 
Abundant  in  Pugel  Sound  and  a  food  fish  of  value. 

46.  Sebastodes  mystinus  (Jordan  &  Gilbert).     Priest 
Fish. 

Scarce,  but  more  common  farther  south.  No  speci* 
mens  taken  by  us. 

47.  Sebastodes  pmoiger  (Gill).     Red  Rock  Cod. 
Abundant  in  rather  deep  water.     Not  taken  by  us. 

48.  Sebastodes  rtiberrimus  Cramer.     Red  Rock  Fish^ 
Tambor. 

Taken  with  hook  and  line  in  some  abundance  ia  Puged 
Sound. 

49.  Sebastodes  caurinus  (Richardson). 

Very  common:  brought  into  the  market  in  abuodaoce. 
This  species  has  not  been  found  south  of  Puget  Sound, 
being  replaced  southward  by  the  very  closely  allied  Se- 
bastodes  vexiUan's.  Several  specimens  obtained  by  us  in 
the  seine. 

50.  Sebastodes  aoriculatus  dalli  (Eigenmann  &  Beeson). 
Common;    a  shallow  water  species.     Many  specimens 

taken  with  a  seine.  .  The  specimens  of  Sclnisiodcs  auricn- 
lalns  from  Puget  Sound  are  very  dark  in  color,  and  about 
half  of  them  lack  the  coronal  spina's  which  are  especially 
characteristic  of  Schusloifcs  aiiriciifaliii-  on  the  coast  of 
California,  The  name  diiHi  seems  to  have  been  given  to 
a  specimen  of  this  type  taken  at  San   Francisco.     Pend- 
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ing  investigation  we  may  adopt  the  subspecific  name  dalli 
for  the  Puget  Sound  form  of  this  species. 

51.  Sebastodes  maliger  (Jordan  &  Gilbert). 

Found  by  Jordan  &  Gilbert  to  be  a  common  species 
in  the  Straits  of  Juan  de  Fuca.  Reaches  a  weight  of  6 
pounds.     Not  taken  by  us. 

52.  Sebastodes  nebulosus  (Ayres).     Rock  Cod. 
Rather  common.     No  specimens  taken  by  us. 

53.  Sebastodes  nigrocinct us  (Ayres). 

This  peculiarly  marked  rock  fish  was  found  by  Jordan 
&  Gilbert  to  be  common  in  the  entrance  to  the  Straits  of 
Juan  de  Fuca,  in  deep  water.  No  specimens  obtained  in 
Puget  Sound. 

Family  HEXAGRAMMID^. 

54.  Hexagrammus  decagrammus  (Pallas). 

Said  to  be  quite  common,  but  less  abundant  than  Hex- 
agrammus asper.     Not  taken  by  us. 

55.  Hexagrammus  ordinatus  (Cope). 

Taken  at  Port  Angeles,  on  the  south  shore  of  the  Straits 
of  Juan  de  Fuca,  by  the  Albatross.     Not  seen  by  us. 

56.  Hexagrammus  asper  Steller.    Hexagrammus  super- 
ciliosus  (Pallas). 

Not  abundant  and  not  taken  by  us. 

57.  Hexagrammus  hexagrammus  (Pallas).     Starling. 

Abundant  everywhere  in  Puget  Sound.  It  lives  about 
rocky  places,  and  is  taken  in  large  numbers  with  hook 
and  line  and  nets.  It  reaches  a  length  of  about  16  inches 
and  a  weight  of  2  or  3  pounds.  It  is  a  food  fish  of  fair 
quality,  but  inferior  to  the  species  of  Sebastodes.  This 
is  the  southern  limit  of  this  species.  Several  specimens 
were  obtained  by  us. 
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We  may  here  record  a  aew  species  of  Hexagraountia 
from  Tokio,  Japan,  hitherto  confounded  with  the  Amer- 
ican species  Hexag^rammiis  AexagrammHi. 

Hexa^ammus  Otakii  Jordan  &  Starks.  n  sp.     Plate  Ixxvii. 

Head  4  in  length  to  base  of  caud^il:  depth  ^\\  :  dorsal 
XIX-23;  anal  21:  scales  21-106—34:  eye  4J^  in  head; 
snout  3)^ ;  highest  dorsal  sptne  2  ]4  ;  highest  dorsal  ray 
^Yi  ;  highest  anal  ray  3 :  pectoral  i  )i' ;  ventral  i^  ;  cau- 
dal I  %  ■ 

Body  elongate,  not  greatU'  compressed,  the  head  small 
and  pointed.  Mouth  not  large,  the  maxilldn-  reachinj* 
slightly  past  the  vertical  from  anterior  rim  of  orbit;  jaws 
subequal;  teeth  conical  and  sharp,  the  outer  row  enlarged, 
smaller  on  vomer,  none  on  palatines;  interorbital  space 
broadly  convex:  a  wide,  short,  multifid  dermal  flap  over 
posterior  edge  of  each  eve. 

Head  scaled  above  to  slightly  in  front  of  eyes,  opercle 
and  cheek  entirely  and  densely  covered  with  small  scales : 
snout,  preorbital,  suborbital,  lower  jaw  and  interopercle 
naked.  Scales  everywhere,  except  on  cheeks  and  oper- 
cles,  strongly  ctenoid. 

Lateral  lines  5  on  each  side;  thfc  upper  one  from  nape 
parallel  witli  dorsal,  stopping  under  the  beginning  of  pos- 
terior fourth  of  soft  dorsal,  sometimes  uniting  with  the 
second  lateral  line  at  this  point,  not  joining  its  fellow  of 
the  opposite  side  in  front  of  dorsal;  the  second  running 
parallel  with  it,  continued  to  base  of  caudal,  situated  be- 
low the  first  in  distance  equal  to  half  e3c;  the  third,  par- 
allel with  curve  of  back,  running  from  the  upper  end  of 
the  gill-opening  to  the  base  ot  thi'  taiul;i]:  the  fourth 
.■ihurt,  beginning  slightly  in  triin!  cii  ventr.il,  past  the  outer 
fdge  of  its  base,  not  re:nhing  to  it.s  tips:  the  lilth  parallel 
Ui  anal,  in  distance  above  it  fqual  tn  spaic  hcUvcen  upper 
laleral   lines,  barely  reaching   base  iil    iMiidal    posteriorlv. 
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anteriorly  joining  its  fellow  of  the  opposite  side  between 
vent  and  base  of  anal,  continuing  simple  forward.  Of 
four  specimens  examined,  in  two  it  stops  at  the  base  of 
ventrals,  in  the  others  it  ends  midway  between  that  point 
and  isthmus. 

Fir§t  and  second  dorsal  and  anal  subequal  in  length  of 
base;  spinous  dorsal  very  slightly  higher  than  soft  dorsal, 
its  origin  slightly  behind  upper  end  of  gill -opening,  the 
notch  between  it  and  soft  dorsal  shallow;  origin  of  anal 
midway  between  front  of  eye  and  base  of  caudal,  its  rays 
shorter  than  those  of  soft  dorsal;  pectoral  short  and  wide, 
the  rays  toward  the  upper  edge  the  longest,  the  tips  of 
which  reach  to  end  of  ventrals ;  origin  of  ventrals  behind 
that  of  pectorals  a  space  equal  in  distance  to  length  of 
snout;    caudal  short,  shallowly  lunate. 

Color  light  brown  above,  white  or  yellowish  below,  va- 
riously marked  with  irregular  dark  brown  mottlings  and 
spots  arranged  chain -like;  top  of  head  and  snout  dark; 
dorsals  dark  and  mottled ;  pectorals  crossed  with  irregu- 
lar bars;  ventrals  dusky,  not  black  at  tips;  anal  dusky 
and  mottled,  the  end  of  each  rav  white. 

Four  specimens,  collected  by  Mr.  Keinosuke  Otaki,  a 
graduate  of  the  Department  of  Zoology  in  Stanford  Uni- 
versity, now  a  member  of  the  Fish  Commission  of  Japan. 
They  are  from  the  markets  at  Tokio,  Japan,  the  largest 
about  9  inches  in  length. 

This  is  the  species  recorded  from  Tokio  by  Dr.  Stein- 
dachner  (Beitr.  Kenntniss  Fische  Japans,  iv,  66)  as  //ex- 
agrammus  asper.  It  is  not  likely  that  the  latter  American 
species  occurs  in  Japan. 

58.     Ophiodon  elongatus  Girard.     Cultus  Cod;   Blue 
Cod. 

Abundant.  An  important  food  fish,  reaching  a  weight 
of  60  pounds. 

2d  Ser.,  Vol.  Y.  (52)  December  16,  1895. 


59.     Otqrieftns  ^ctss  GEZ.     P'^zi  is^.lll. 

Nrc  i:iir;t=s:[i.  ^rv^:;:^   i:=':c;£  ±e  -ret*  heit'  «iU3c«_ 
N:c  ■"**■"'  "—."  ^5- 
60-     ZuESOInis  latrptitiizs  '  jiriri. 

Tw;   srcirinieaa   icciiaeii  rr  ?r;i.  O.  3.  'jiuAJii  ins  ni 

61.  Anopliipiniiit    fimbria      Pr'.i*  .       B:_ws     Coo  i 
B5~&;i.-H. 

C.itmnria  :3  P-.ia:«  S:[i:iC-  Tc^-er^  it  j*  -il.it:-i  is  a  fr^ni 
ish.     [-  n»-iC3<ts  1  leoiCTi  ■::  xc  iziciie*. 
Fimilj  C'JTTir>-E. 

62.  Jonbuiia  zonape  S::irk^.     ?!a:<::  Ix^t. 

firriania  ziHuvt  Sciriti.   Prri.-.  A^:.   Xat.   Sci.,  PhiLi-. 

ridh.  were  o:^eCTC'^  :ii  ciiA^.-iei  r-iiz'sj  i<ixr  Frinr  Orciiiirtt. 

ia<:hes  Ii:ni£,     This   fciicie*   i-i^   u— ;T=a.rr   --errebr:^.  a 
aumber  ijiasiiierubiv  :a  ■ix^e**  :r  iha:  :'?ii3ii  in  The  relateii 

Gfiniis  J':ei_:}a>"a  Sturk*. 

.Xllied  but  3>-.c  i::oi«i-.-  :■:  7"'--  :■.-;  imi  'S'tiU-nftus. 

3oii"  -:ir.  n;r-i''^  ■  T  "^  JT'--^'-''    -"irrrr-r^-Tci  :     Ttiti  niuaer- 
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and  sharply  serrate.  Gill -membranes  united,  free  from 
isthmus;  a  slit  behind  last  gill.  Spinous  dorsal  with  very 
long  base  of  about  17  spines,  longer  than  the  soft  dorsal; 
anal  long;  ventrals  1,5,  inserted  behind  base  of  pecto- 
rals. 

JoRDANiA  ZONOPE  Starks. 

Head  3>^  in  length  of  body;  depth  5^  ;  dorsal  XVII- 
15;  anal  22;  lateral  line  50;  orbit  3^  in  h«ad;  maxilla- 
ry 3^  ;  longest  dorsal  spine  i|;  longest  dorsal  ray  2|; 
longest  anal  ray  2^  ;  length  of  ventrals  i^  ;  pectorals  % 
longer  than  head;   caudal  i|. 

Body  rather  elongate,  compressed  posteriorly,  not  much 
anteriorly,  the  back  not  elevated;  dorsal  and  ventral  out- 
lines almost  straight  from  head  to  caudal  peduncle. 

Head  not  large,  profile  from  front  of  dorsal  to  eyes 
nearly  horizontal  and  straight,  then  abruptly  turning 
steeply  downward  to  end  of  snout,  lower  profile  gently 
curved  from  chin  to  ventral  fins. 

Mouth  small,  the  maxillary  not  reaching  the  vertical 
from  front  of  orbit;  jaws  about  equal  or  the  lower  slightly 
projecting;  teeth  in  villiform  bands  on  jaws,  vomer,  and 
palatines;  eyes  large,  set  high  in  head,  a  little  shorter 
than  snout;  interorbital  space  deeply  concave,  half  as 
wide  as  eye;  a  slip  of  skin,  half  as  long  as  the  diameter 
of  the  eye,  over  the  anterior  edge  of  each  eye,  and  a 
longer  one  over  the  posterior  edge ;  a  few  minute  fleshy 
slips  on  nape;  nasal  spines  long  and  sharp,  somewhat 
curved  back;  spine  on  preopercle  simple,  hooked  up,  a 
minute  spine  above  it,  and  a  blunt  spine  below;  posterior 
end  of  interopercle  prominent,  forming  a  blunt  spine; 
opercle  produced  posteriorly  in  a  flap,  which  lies  in  a 
shallow  groove  in  the  shoulder  girdle ;  no  opercular  spine ; 
gill -membranes  united,  but  not  joined  to  the  isthmus;  a 
distinct  slit  behind  fourth  gill  arch;   branchiostegals  5. 
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Top  of  head  to  middle  of  eyes,  opercles  and  upper 
of  preopercles  closely  covered  vnih  small  rough  scali 
head  otherwise  naked;  body  above  lateral  line  complett 
covered  with  ctenoid  scales,  not  very  regular  in  sixe, 
ranged  in  about  67  series;  lower  half  of  body  covered  (o 
within  a  short  distance  of  anal  with  about  50  oblique  plate- 
like  folds  of  skin,  the  posterior  edges  of  which  are  finely 
and  sharply  serrate,  the  pores  of  lateral  line  are  situated 
in  the  uppef  end  of  these  folds;  pectoral  base,  belly  and 
a  narrow  space  along  base  of  anal,  naked;  tins,  with  tl 
exception  of  pectoral,  which  has  a  few  rough  scales  <tl 
the  rays,  naked- 
Dorsal  spines  slender,  the  first  one  inserted  in  advanCft'i 
of  pectoral  base,  directly  over  the  upper  end  of  gill-opei 
ing,  the  fin  somewhat  round  in  outline,  the  spines  not  va* 
rj-ing  greatly  in  length,  with  the  exception  of  two  or  three 
on  each  side;  soft  dorsal  a  little  lower  than  spinous,  the 
rays  subequal,  its  base  is  a  little  shorter  than  the  base  ol 
first  dorsal,  and  slightly  longer  than  the  length  of  head 
ventral  tins  long,  their  tips  reaching  past  front  of  anal  fin, 
their  length  equal  to  the  distance  from  snout  to  edge  of 
preopercle,  the  pubic  bone  very  prominent;  pectoral  fins 
long  and  curved  upward,  the  middle  rays  the  longest, 
reaching  far  past  tips  of  ventrals  and  front  of  anal  to  the 
spiice  between  dorsals;  the  ends  of  lower  rays  free,  the 
width  of  the  fin  at  its  base  is  contained  three  times  in  the 
length  of  the  head;   caudal  rounded. 

Color  in  spirits  blackish,  with  traces  of  4  or  5  darker' 
cross-bars  on  back,  sides  below  lateral  line  mottled,  faint 
dark  spots  along  lateral  line,  more  conspicuous  posterior- 
ly: a  dark  bar  hall  as  wide  as  eye,  running  from  eye 
downward  arross  i-hcek  to  anterior  end  of  interopercle: 
bordered  on  each  siile  by  a  lijjlit  streak,  a  similar  bor- 
dired   bar   runnini,'  across   top   of    head,   slightly  turning 
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around  posterior  margin  of  orbit,  downward  along  margin 
of  preopercle,  and  ending  on  posterior  end  of  interoper- 
cle;  snout  abruptly  black,  lips  dark;  fins  all  dark  and 
slightly  mottled,  tips  of  ventral,  anal,  and  caudal  rays  a 
little  lighter;  caudal  and  pectoral  dark  at  base;  slips  on 
top  of  head  black;  belly  very  finely  dusted  with  minute 
dark  points. 

This  species  is  not  uncommon  in  Puget  Sound;  the 
types  are  three  specimens  taken  in  channel  rocks  at 
Point  Orchard,  near  Seattle,  by  Miss  Maud  Parker  and 
Mr.  Adam  Hubbert,  members  of  the  Young  Naturalists' 
Society  of  Seattle.  The  largest  of  these  is  4  inches  in 
length.  The  types  are  in  the  Museum  of  the  Leland 
Stanford  Junior  University,  numbered  3124.  Unfortu- 
nately the  life  colors  of  this  brilliant  species  were  not 
taken.  There  is  in  life  much  red  on  the  lateral  plates 
and  elsewhere  on  the  body  and  fins.  This  disappears  at 
once  in  alcohol. 

63.  Radulinus  asprellus  Gilbert.     Plate  Ixxxi. 

Not  common;  two  specimens  dredged  near  Seattle,  the 
larger  about  4  inches  in  length. 

64.  Chitonotus  pugettensis  (Steindachner). 

.  Not  common;  two  specimens  obtained  with  a  seine. 
It  reaches  a  length  of  9  inches. 

65.  Ruscarius  meanyi  Jordan  &  Starks,  n.  gen.  and  sp. 
Plate  Ixxx. 

Head  2^  in  length;  depth  3^;  dorsal  X-14;  anal  12; 
lateral  line  6-32;  orbit  4  in  head;  maxillary  2;  snout  4; 
highest  dorsal  spine  3 ;  highest  dorsal  ray  3 ;  pectoral 
i^  ;   ventrals  2^  ;   caudal  2^. 

Body  robust,  deepest  and  broadest  at  shoulders,  taper- 
ing quickly  backwards  into  a  slender  caudal  peduncle ; 
back  somewhat  elevated;  ventral  outline  nearly  straight 


So6  C.VLIFOil>L\    AC-UJEiTV    OF    SvlE^CES. 

iroQj  chin  to  c;iad^  da :  dorsal  -iudine  a^eadv  and  evenlv 
curved  trotn  snout  to  caudal  peduncle. 

Mouth  terminal  J.ad  nearly  horizontal,  mariilary  rebell- 
ing past  pupil  nearly  to  posterior  ed^^e  oi  orbit:  ianrs  sab— 
eijual;  teeth  in  narrow  ^-iHiforn  band:*  on  ia'^^.  vomer 
and  palatines:  process  of  prema.iiliary  prominent,  extead- 
in^  between  and  above  nasal  spines :  pre-ipercuiar  process 
well  developed.  lonii,  near  its  dp  a  ver\-  small  jecoad 
spine  is  developed,  makia;;  the  process  befurcate.  _;  -jr  4 
short  spines  below  on  ed^^e  01  preopercle:  opercle  end- 
:na  in  a  dap:  top  ol  head  with  dermal  daps,  one  over  an- 
terior margin  ot  eye.  and  a  ^roup  '.'i  ;  or  ^  ^jver  p'jsterior 
mar^n:  a  rew  shorter  ones  on  nape:  mucous  pores 
around  mandible,  lar^e:  opercle,  upper  part  ot  preoper- 
':ie.  top  of  head  to  eyes,  and  the  orbiral  rinji  covered 
^th  *harpiy  ctenoid  scales,  upper  part  ■:!  eyeball  with 
^mail  rouah  scales,  balance  of  head  naked. 

Lateral  line  with  a  row  jf  ri:u;fr:  plates:  upper  halt  of 
body  completely  covered  with  scales,  their  anterior  edy;e 
imbedded,  coarsely  ctenoid  on  their  posterior  ed;£C :  lower 
half  of  body  naked, 

Dor5ai  opines  slender,  th.iiw  in  the  middle  highest,  the 
in  without  x  notch,  the  lonyest  spines  reachini;  to  front 
of  soft  dorsal  where  hn  is  depressed-  weil  separated  from. 
soft  dorral:  irst  dorsal  ray  inserted  '-ver  nrst  anal  rav. 
•he  hn  longer  and  higher  than  izinl :  pectcrals  somewhat 
pointed  !ioS'>:rloriy,  reaching  -u:-:  ::ast  "he  •'pace  berween 
':i;rsais:    '.-entnij  in.-ierr-^d  ":•?;":!'.:  "•.;   ■•. !.■;<:      r   ^ectonils   a 
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shades  above;  a  dark  bar  from  eye  to  side  of  snout,  one 
from  eye  downwards  past  end  of  maxillary,  another  be- 
hind it  across  posterior  edge  of  preopercle ;  some  dark 
markings  on  maxillary;  lower  lip  dark;  pectorals  light, 
with  dark  wavy  lines  across  them ;  dorsal  fins  dark  and 
mottled ;  anal  and  ventrals  varying  from  white  to  black ; 
caudal  with  a  dark  bar  at  base,  light  with  irregular  dark 
cross  markings. 

Two  specimens  dredged,  about  i}^  inches  in  length. 
They  are  in  the  Leland  Stanford  Jr.  University  Museum, 
No.  3127. 

This  species  is  the  type  of  the  new  genus  RuscartuSy 
allied  to  Ckitonotus,  but  distinguished  by  the  continuous 
dorsal,  scaly  back,  and  weak  armature  of  the  preopercle. 
It  is  named  for  Mr.  Edmond  Stephen  Meany,  Secretary 
of  the  University  of  Washington,  in  recognition  of  his 
work  in  the  Young  Naturalists'  Society. 

66.  Astrolytes  fenestralis  (Jordan  &  Gilbert). 

Common;  several  specimens  obtained  with  a  seine. 
It  is  not  found  in  rock  pools.  It  reaches  a  length  of  5 
inches.  Vertebrae  8  +  25  =33.  This  species  is  the  type 
of  a  distinct  genus,  Astrolytes,  distinguished  from  Arte^ 
dius  by  the  scaly,  rough,  uneven  cranium,  and  more 
strongly  armed  preopercle. 

67.  Artedius  lateralis  Girard. 

Two  specimens  obtained  with  a  seine;  probably  not 
abundant. 

Color  in  alcohol  very  dark;  the  head  black;  the  body 
dark  olive  green,  with  faint  pale  markings  on  sides  above 
lateral  line;  below  with  numerous  clear-cut  white  spots, 
irregular  in  size,  none  of  them  half  as  large  as  pupil; 
belly  dusky  or  white;  fins  all  jet  black;  first  dorsal  with 
2  or  3  faint  light  bars  across  the  spines  running  backward 
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■  and  downward;   soft  dorsal  with  7  or  8  series  of  spots  on 

^P  the  membrane,  not  involving;  the  rays,  running  obliquely 

^M  backward  and  downward;   other  fins  plain  black. 

^^  68.    Hemilepidotas  hemilepidotas  (Tilesius). 
^H  Very  abundant  in  shallow  water  among  weeds,  and  in 

^H  rocky  places.     It  reaches  a  length  of   15   inches;   rare- 

^B  ly  used  for  food.     Several  specimens  obtained  with  hook 

^^  and  Une. 

I  ' 

nr  71 


6g.    Acanthocottus  polyacanthocephalus  (Pallas). 

Abundant.  One  of  the  largest  cottoids.  reaching  n 
length  of  2  feet.     Specimens  collected  with  the  seine. 

70.  Enophrys  bisos  (Girard). 
Abundant.     An  exceedingly  ugly-looking  fish,  reach- 
ing a  length  of  12  inches.     It  is  not  used  for  food.     Sev- 
eral specimens  obtained  with  the  seine  on  sandy  beaches. 

71.  Leptocottus  armatus  Girard. 

The  most  common  large  cottoid  in  Puget  Sound.  It 
reaches  the  length  of  a  foot,  and  is  seldom  used  for  food. 
Specimens  obtained  in  abundance. 

72.  Scorpxnichthys  marmoratns  (Girard). 

Not  uncommon;  said  to  reach  a  weight  of  30  to  2^ 
pounds  in  Puget  Sound.     It  is  not  valued  as  a  food  fish. 

73.  Blennicottus  globiceps  (Girard). 

Rather  common,  in  pools  left  in  the  sand  by  the  tide. 
Several  specimens  taken  near  Neah  Bay.  The  largest 
was  6j4  inches  long,  this  being  the  largest  of  this  species 
on  record.  These  specimens  (subspecies  bryosits)  have 
many  more  cirri  on  the  head  than  southern  specimens. 

74.  Oligocottus  embryum  Jordan  &  Starks,  n.  sp.     Plate 

Head  4  in  length:    depth  4^4:    dorsal  IX-15;    anal    lo; 
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orbit  4  in  head;  snout  4;  maxillary  2|;  highest  dorsal 
spine  2j^  ;  dorsal  ray  i^  ;  anal  ray  i^  ;  length  of  cau- 
dal fin  i|;   ventrals  i^;   pectorals  2^  in  body. 

Body  elongate,  compressed,  back  slightly  elevated, 
deepest  under  spinous  dorsal;  caudal  peduncle  moder- 
ately slender.     Skin  perfectly  smooth. 

Head  small,  tapering  rapidly  forward  to  the  rather 
sharp  snout  as  viewed  from  above;  profile  of  head, 
straight  below,  acutely  and  evenly  rounded  above ;  mouth 
terminal,  horizontal;  maxillary  reaching  to  the  verti- 
cal from  the  middle  of  pupil;  lower  jaw  included;  teeth 
on  jaws,  vomer  and  palatines,  in  narrow  villiform  bands; 
process  of  premaxillary  prominent,  extending  slightly  above 
nasal  spines,  giving  the  appearance  of  three  spines  above 
snout;  eye  set  high  in  head,  the  orbit  as  long  as  snout; 
preopercular  spine  short,  blunt  and  triangular,  entirely 
covered  with  the  skin ;  edge  of  preopercle  below,  entire ; 
opercle  ending  in  a  short  flap;  top  of  head  with  two  rows 
of  '* mossy"  cirri,  running  from  the  superior  orbital  mar- 
gin, curving  over  head  and  continuing  on  lateral  line; 
they  disappear  on  its  anterior  third. 

Dorsal  spines  rather  stout,  the  fin  lower  than  soft  dorsal, 
rounded  in  outline ;  soft  dorsal  well  separated  from  spinous, 
the  front  of  fin  the  highest;  pectorals  long,  the  eighth  ray 
the  longest,  rendering  the  fin  pointed  behind;  it  reaches  to 
the  base  of  about  the  seventh  dorsal  ray.  The  pectoral  rays 
below  the  eighth  are  swollen,  and  posteriorly  free  from 
the  membrane ;  anal  about  as  high  as  soft  dorsal,  the  rays 
somewhat  swollen  and  more  or  less  free;  ventrals  long, 
reaching  about  to  front  of  anal,  their  insertion  behind 
base  of  pectoral,  a  distance  equal  to  the  snout  and  eye; 
caudal  fin  slightly  rounded. 

Color  varying  from  light  green  to  a  rich  maroon ;  traces 
of  5  or  6  dark  cross-bars  on  back,  lower  parts  dusky  with 
small  light  spots ;    belly  white ;    a  dark  bar  from  eye  to 
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79.  Ascelichthys    rhodorus   Jordan   &  Gilbert.      Plate 
Ixxxiv. 

Plentiful  at  Waadda  Island,  Neah  Bay.  It  is  found 
under  rocks  between  tide  marks.  Not  a  very  active  fish. 
This  is  the  type  locality  where  it  was  first  taken  by  Jordan 
&  Gilbert  in  1880.  It  reaches  a  length  of  3  inches.  It 
occurs  also  on  the  rocky  coast  about  Cape  Mendocino  in 
California. 

Family  PSYCHROLUTID^. 

80.  Psychrolutes  paradoxus  Giinther. 

The  original  type  from  the  Gulf  of  Georgia.  Not  ob- 
tained by  recent  collectors.  Dr.  Boulenger  informs  us 
that  twelve  dorsal  rays  are  present  in  the  original  type, 
three  of  them  entirely  hidden  by  the  skin. 

81.  Psychrolutes  zebra  Bean.     Plate  Ixxxv. 

Probably  rare.  One  small  specimen  obtained,  about 
an  inch  and  a  half  in  length. 

82.  Gilbertina  sigalutes  Jordan  &  Starks,  n.  gen.  and 
sp.     Plate  Ixxxvi. 

Head  3  in  length  of  body:  depth  4;  dorsal  VIII,  18; 
anal  14;  ventrals  I,  3;  pectoral  15;  eye  6  in  head;  in- 
terorbital  2^;  maxillary  2| ;  ventrals  2;  pectorals  i; 
caudal  2%  ;  base  of  dorsal  i|  in  length  of  body;  base  of 
anal  3. 

Body  rather  slender,  robust  anteriorly,  compressed  pos- 
teriorly, the  greatest  breadth  and  depth  at  shoulders.  Head 
large,  the  nape  slightly  produced ;  mouth  large  and  broadly 
rounded,  oblique,  the  jaws  about  equal;  maxillary  extend- 
ing to  posterior  margin  of  eye,  its  end  buried  under  the 
skin  of  the  cheek;  eyes  placed  high,  the  interorbital  space 
very  wide  and  slightly  convex,  its  width  about  2^  times 
that  of  the  eye ;  the  posterior  end  of  mandible  very  prom- 
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inent;  bones  ot  head  cavernous,  largely  made  up  of  car- 
tilage :  anterior  end  of  preorbit;iI  forming  a  btunt  spine 
over  mouth;  process  of  prem;Lxiilan' prominent :  a  couple 
of  blunt  projecdoDS  behind  each  eye:  upper  part  of 
shoulder  girdle  projecting,  forming  a  blunt  spine  on  nape 
above  gill-sUt:  a  row  of  large  pores  around  suborbital 
ring,  and  along  under  part  of  mandible:  no  opercular 
spines. 

Head  and  body  covered  v\-ith  a  veiy  loose,  naked,  mov- 
able skin:  dorsal  tin  continuous:  no  notch  between  spines 
and  soft  rays:  the  spines  ver\-  slender,  the  first  one  in- 
serted over  end  of  opercular  tlap :  the  last  rays  reach  to 
the  base  of  caudal  tin :  anal  lower  than  dorsal,  its  origin 
midway  between  base  of  caudal  fin  and  posterior  mar- 
gin of  eye.  ending  at  about  the  same  point  that  dorsal 
does,  but  not  reaching  so  far:  pectorals  loog  and  slen- 
der, reaching  past  front  of  anal  and  over  half  wav  be- 
tween their  bases  and  base  of  caudal  tin:  they  are  adnate 
to  the  body  for  the  anterior  third  or  fourth  ot  their  length; 
ventrals  long,  not  quite  reachinj;;  to  vent,  adnate  to  the 
bodv  for  half  their  length :   caudal  tin  rounded. 

Color  light  olivaceous:  body  and  head  with  innumer- 
able dark  points  giWng  the  tish  a  dusky  appearance:  a 
large  dark  blotch  across  budy  at  the  posterior  end  of  the 
dorsal  and  anal:  a  similar  spot  under  pectoral:  head  uoi- 
form  dusky,  lighter  below:  belly  white,  middle  of  pectoral 
dark:   dorsals  dark:   lower  tins  white. 

A  single  small  specimen  dredged,  r  'j  inches  in  len^h. 
h  :^  Ti^imr-^rr;'.:  .::: ; '-n  :h-  7r^j--:^~  .':   :ho   Lel;ind   Stan- 
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more  than  any  one  else  to  the  knowledge  of  the  fishes  of 
the  Northern  Pacific. 

Family  RHAMPHOCOTTID^. 

83.     Rhamphocottus  richardsoni  Gtinther.    Plate  Ixxxvii. 

Head  2;  depth  2;  dorsal  VII,  13;  anal  6;  pectoral  14; 
orbit  6  in  head ;  maxillary  4;  snout  3;  highest  dorsal  spine 
6^;  dorsal  ray  4;  anal  ray  4;  pectoral  2^;  ventral  2; 
caudal  3. 

Body  short,  compressed,  the  back  elevated,  its  greatest 
depth  just  in  front  of  spinous  dorsal. 

Head  large,  as  long  as  the  rest  of  the  body;  snout  long 
and  narrow;  mouth  U-shaped,  its  gape  longer  than  wide, 
lips  thick,  their  surface  broken  up  into  papillae;  maxillary 
reaching  the  nasal  spine;  lower  jaw  included;  teeth  in 
villiform  bands  on  jaws  and  vomer,  none  on  palatines; 
eye  placed  high,  its  diameter  contained  twice  in  the  snout, 
once  and  a  half  in  the  interorbital;  a  branched  dermal 
flap,  as  long  as  pupil,  at  tip  of  the  snout;  head  with  two 
large  bony  ridges  above,  continuous  with  the  orbital  rim 
and  ending  in  strong  blunt  spines  at  occiput,  head  deeply 
concave  between  these  ridges;  nasal  spine  sharp  and  re- 
curved; a  pair  of  strong  spines  over  the  eyes;  a  sharp 
spine  just  above  opercle,  a  blunt  one  on  opercle  below 
flap,  and  a  long  sharp  one  at  angle  of  preopercle;  a  low 
bony  ridge  leads  to  each  of  these  spines;  a  long  sharp 
spine  on  clavicle  just  behind  gill-opening;  a  blunt  bony 
knob  at  posterior  end  of  mandible ;  gill-openings  extend- 
ing upward  from  upper  pectoral  ray,  their  length  equal  to 
the  length  of  the  snout. 

The  entire  head  and  body  covered  with  multifid  spines, 
those  on  head  much  smaller  than  the  ones  on  sides; 
a  few  simple  spines  along  cephalic  ridges;  the  first  dorsal 
spine  covered  with  spinules,  and  each  dorsal  ray  has  a 
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The  posterior  end  of  the  prominent  ridge,  which  runs 
backward  from  the  superior  orbital  rim  on  each  side,  is 
formed  by  the  epiotic  process.  It  ends  in  the  form  of  a 
long  ** occipital  spine;"  almost  directly  under  it  is  the 
short  parotic  process. 

The  post-temporal  is  short,  wide  and  flat;  its  upper  end 
is  attached  to  the  inner  side  of  the  epiotic  spine,  and  for 
the  whole  length  of  its  anterior  edge,  to  the  skull  between 
the  epiotic  and  parotic  processes.  From  its  lower  inner 
surface  it  sends  a  wide  thin  bone,  which  is  firmly  fastened 
to  the  base  of  the  skull.  It  bears  a  backward  projecting 
spine  on  its  lower  end,  inside  of  which  the  supra-clavicle 
is  attached. 

Actinosts  large,  wide  and  thin,  without  an  opening 
between  them.  Subopercle  absent;  preopercle  large, 
sending  a  spine  backwards;  opercle  triangular  on  its 
lower  inner  angle,  the  interopercle  is  developed  and 
strongly  coossified  with  it;  it  sends  a  slender  process  for- 
ward under  the  preopercle ;  a  projection  downward  from 
the  posterior  end  of  the  articular;  suborbital  wide,  thin 
and  concavo-convex,  its  convex  surface  outwards.  Skull 
without  basal  chamber;  vertebrae  10+14. 

Family  AGONID.^. 

84.  Aspidophoroides  inermis  Gunther. 

The  type  from  Vancouver  Island  recorded  by  Gunther. 

85.  Bothragonus  swani  (Steindachner). 

Known  only  from  the  type  taken  near  Port  Townsend. 

86.  Pallasina  barbata  (Steindachner). 

Taken  at  Port  Angeles  by  the  Albatross. 

This  species  is  the  type  of  the  genus  Pallasina  Cramer, 
distinguished  from  Bj'achyofsis  by  the  long,  Syngnathus- 
like  body,  and  by  the  presence  of  a  long  barbel  at  the 
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chin.     The  genus  Siphagonus,  to  which  Dr.  Steindach- 
ner  reiers  it,  is  based  on  Agomis  scgaliensis,  which  seems 
to  be  a  true  Brackyopsis. 
^.     Podothecas  acipenserinus  (Pallas). 

Very  abundant  on  sand  beaches,  where  it  is  taken  with 
seines.  It  reaches  a  foot  in  length.  Many  specimens 
taken. 

Two  additional  new  species  of  Podolkecus,  presented 
by  the  Alaska  Commercial  Company,  collected  by  Capt. 
J.  G,  Blair  at  Robin  Island,  in  the  Gulf  of  Patience, 
Saghalien,  may  be  here  recorded: 

Podothecas    accipiter   Jordan    &    Starks,   n.    sp.      Plate 
Ixxx>iii. 

Head  3|  in  length;  depth  6%;  dorsal  \'III-9;  aoal 
lo;  pectoral  15;  lateral  plates  36;  eye  \%  in  head; 
snout  2j^  ;  second  dorsal  spine  ij;  second  dorsal  ray 
\%',  third  anal  ray  t^:  caudal  ij;  upper  ray  of  pectoral 
i^;   ventrats  2j^, 

Body  elongate,  not  compressed;  head  triangular  as 
\'iewed  from  above;  the  mouth  wide,  entirely  inferior, 
Q-shaped,  the  lower  jaw  shutting  behind  the  upper  by  a 
distance  equal  to  half  eye ;  maxillary  not  reaching  quite  to 
anterior  orbital  rim ;  distance  of  anterior  edge  of  upper  lip 
from  tip  of  rostral  spines  a  little  more  than  half  eye ;  teeth 
in  upper  jaw  almost  obsolete;  viliiform  band  of  teeth  in 
lower  jaw,  wide  in  front  becoming  narrow  at  sides; 
vomer  and  palatines  toothless;  a  patch  of  thick  barbels 
below  snout  in  front  ni  numtli.  thf  lont^est  equal  to  verti- 
cal diameter  ot  eyv.  ;i  simil.ir  p.iu-h  at  end  ot  maxillarv. 
aboiil  equal  in  len-ih  i-.  ;h,-  -!i..ru-M  .m  -n.-ni;  two  short 
harlii'l-  ..n  ^.w\^  ~\Cw  nt  l,ns,.,-  iip  beivM->.'n  symphysis  and 
an-lu  01  ni.anh.  A  p.iir  ..;  .i,<„-l.  -harp,  rostral  spines. 
p.^JTitir,-  .liivitlv  innvar,:-;    a:  Uuir  ba-^e  and  mueh  uiaer 
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apart  is  a  pair  of  spines  which  point  upwards,  backwards 
and  slightly  outwards;  running  backwards  from  these  are 
the  ridges  that  bound  the  wide  groove  in  which  the  max- 
illary process  fits;  these  approach  each  other  behind  and 
end  in  sharp  spines  which  point  backwards  and  upwards ; 
these  spines  are  midway  between  middle  of  eye  and 
the  spines  behind  rostral  spines;  no  median  or  mova- 
ble spine  at  tip  of  snout;  a  pair  of  large  spines  above 
posterior  third  of  eye  and  a  pair  of  larger  ones  at  occiput, 
these  are  continuous  with  the  dorsal  ridges;  a  curved 
ridge  running  from  superior  orbital  rim  and  ending  in  a 
small  spine  just  above  opercle;  a  small  ridge  on  opercle; 
preopercle  with  a  large  spine ;  a  couple  of  spines  below  eye 
at  lower  edge  of  suborbitals,  running  from  them  to  tip  of 
snout  is  a  ridge  along  lower  edge  of  preorbitals;  it  is 
somewhat  irregular  but  without  spines ;  interorbital  space 
wide  and  deeply  concave,  a  pair  of  ridges  on  each  side, 
converging  forwards;  supraorbital  rim  prominent;  ante- 
rior nostril  ending  in  a  short,  wide,  conical  papilla,  with 
a  small  opening  at  the  apex;  no  noticeable  depression  at 
occiput. 

Dorsal  ridges  converging  from  the  occiput  to  behind 
the  soft  dorsal;  they  unite  on  the  second  plate  behind  the 
base  of  last  dorsal  ray,  this  is  continued  as  a  single  ridge 
on  about  8  plates  where  it  becomes  obsolete;  the  upper 
lateral  ridge  follows  the  course  of  the  lateral  line  to  about 
the  middle  of  spinous  dorsal,  where  it  slants  sharply  up- 
ward and  is  continued  to  tail  above  lateral  line;  lateral 
line  midway  between  upper  and  lower  lateral  ridges  pos- 
teriorly; a  single  spine  above  base  of  pectoral  indicating 
an  obsolete  ridge  between  the  lateral  ridges ;  lower  lateral 
ridge  becoming  obsolete  under  pectoral  on  2  or  3  plates 
behind  its  base;  abdominal  ridges  widest  apart  behind 
base   of  ventrals,  uniting  directly  behind  anal  base  and 

2d  Skk.,  Vol.  V.  (  53  )  Dec«mber  18,  1896. 
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running  simple  backwards,  becoming  obsolete  on  caudal 
peduncle;  all  the  ridges  with  sharp  recur\'ed  spines,  mth 
the  exception  of  abdominal  ridges  behind  part  of  anal; 
where  the  dorsal  and  anal  ridges  disappear  the  caudal 
peduncle  assumes  a  quadrangular  shape,  the  corners  being 
formed  by  the  spines  of  the  lateral  ridges;  no  row  of 
spines  around  base  of  caudal  or  pectoral. 

Fins  all  very  high,  origin  of  dorsal  between  the  fourth 
and  fifth  dorsal  plates,  the  fin  to  base  of  last  spine  covering 
6  plates,  the  membrane  covering  2%  more;  the  second  and 
third  spines  the  longest,  a  membrane  connecting  the  last 
spine  to  the  body  for  its  whole  length:  when  fin  is  de- 
pressed the  ends  of  the  last  spines  reach  to  the  front  of 
second  dorsal;  the  second  dorsal  to  end  of  last  ray  covers 
8  plates,  the  membrane  covers  one  more;  the  second  and 
third  rays  are  the  longest,  the  last  ray  is  connected  to  the 
body  for  about  a  third  of  its  length;  base  of  anal  cover- 
ing 8j^  plates;  the  rays  are  very  long  and  not  differing 
much  in  length,  the  last  ray  not  connected  to  body  by  a 
membrane;  the  fin  begins  in  front  of  soft  dorsal  but 
is  about  coterminous  with  it,  its  rays  when  depressed 
reaching  past  ends  of  soft  dorsal,  6  plates  past  base  of 
its  last  ray;  pectorals  barely  reaching  to  tip  of  last  dorsal 
spine,  the  fin  pointed  above,  first  and  second  rays  the 
longest,  the  lower  rays  produced  beyond  the  membrane, 
making  a  notch  in  posterior  outline  of  fin;  origin  of  ven- 
trals  directly  below  base  of  pectoral,  their  tips  reaching  6 
plates  beyond  their  base:  caudal  long  and  truncated; 
vent  directlv  behind  b;ise  of  ventfiils. 

Color  lifiin  lirowri  al.ovo.  w\\\w  Ivlnw  :  back  with  many 
narn.u-  br.mn  I.Lir>  \A.y.-v\  ,,■  iiTr^ul^ir  .listimco-;  apart': 
lu-ad  ^\nU  many  M.-n,!,-,!  I>n.un  .pnt.s.  <>iu'  under  eye.  one 
on  irnnt  inai-^'in  m  .^y^',  un^-  .,.  twn  on  io|i  ,,f  head,  one 
h<-hi:icl  i-Vf.  nnr  on   pLvnrbital.  a  .Miiillar  spnt    on    base    of 
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pectoral  rays;  pectoral  dusky.  First  dorsal  with  3  rows 
of  spots  across  the  rays,  a  very  narrow  brown  border  to 
fin ;  second  dorsal  with  similar  spots,  not  arranged  in  rows ; 
anal  light  above,  uniform  brown  below;  ventrals  white; 
caudal  fin  dark  at  base  with  3  or  four  dark  spots  towards 
middle  of  fin. 

One  specimen  collected  at  Robin  Island,  by  Capt.  J.  G. 
Blair.     It  is  8  inches  in  length. 

Podothecus    vetemus   Jordan    &   Starks,   n.   sp.      Plate 
Ixxxix. 

Head  2H  ^^  length;  depth  7^^  ;  dorsal  IX-8;  anal  8; 
pectoral  15;  lateral  plates  36;  orbit  4I  in  head;  snout 
2y ;  upper  rays  of  pectoral  ij4  ;  highest  dorsal  spine  2^  ; 
highest  dorsal  ray  2|;   highest  anal  ray  2|;   caudal  2^. 

Body  elongate,  about  as  wide  as  deep  anteriorly,  much 
wider  than  deep  posteriorly;  mouth  inferior,  the  lower 
jaw  shutting  far  behind  the  upper;  teeth  on  jaws,  vomer, 
and  palatines  obsolete;  a  few  short  barbels  beneath  snout 
in  front  of  mouth,  and  at  angle  of  mouth;  their  length 
about  equal  to  pupil;  bones  of  lower  jaw  extensively  cav- 
ernous. 

A  pair  of  short  blunt  rostral  spines  pointing  directly 
forwards ;  at  their  base  and  wider  apart  is  a  pair  of  sharp 
spines  curving  outwards,  backwards  and  upwards;  at  the 
posterior  end  of  the  rather  wide  rostral  groove  are  a  pair 
of  small  spines  pointing  upwards  and  backwards;  from 
their  base  a  pair  of  diverging  ridges  run  through  the  in- 
terorbital  to  above  posterior  margin  of  orbit.  No  me- 
dian or  movable  spine  at  tip  of  snout.  A  strong  spine 
over  eye,  and  a  longer  one  at  occiput;  a  low  sharp 
ridge  on  side  of  head,  running  from  ocular  spine  and  end- 
ing in  a  low  spine  at  upper  end  of  gill -opening;  a  very 
low  ridge  on  opercle  not  ending  in  a  spine;  preopercle 
with  a  strong  spine  with  a  wide  keel-like  base ;    a  hooked 
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spine  below  eye  on  suborbital,  from  which  a  rid 
alonfr  lower  edge  of  preorbilal  to  end  of  snout,  belo^ 
posterior  end  of  roslral  groove;  on  this  ridge  is  a  trJaoe 
gular  spine  pointing  backwards;  between  this  and  i 
suborbital  spine  is  an  acute  outward  pointing  spine  not" 
much  widened  at  its  base;  interorbital  concave,  its  width 
equal  to  the  length  of  the  eye,  2  in  snout;  supraorbital 
rim  prominent.  The  dorsal  ridge  of  body  is  continuous 
with  occipital  and  supraorbital  spines,  it  joins  its  fellow  o£ 
the  opposite  side  posteriorly,  directly  behind  the  second  ^ 
dorsal,  and  is  continued  simple  on  caudal  peduncle;  thft 
spines  are  large  and  strongly  hooked  back  anteriorlv,  be-rj 
coming  nearly  obsolete  posteriorly,  only  traceable  on  cau- 
dal peduncle  by  the  center  of  each  plate  on  the  median 
line  being  slightly  produced;  spines  on  lateral  ridges  with 
stronger  spines  near  middle  of  body  than  anteriorly  or  ; 
posteriorly;  two  or  three  blunt  spines  above  base  of  pec-1 
toral,  indicating  an  obsolete  ridge  between  lateral  ridges; 
lateral  line  at  end  of  pectoral  fin  running  along  the  upper 
lateral  ridge  a  short  distance,  and  becoming  obsolete  an- 
teriorly; spines  of  abdominal  ridge  low  and  blunt,  nearly 
obsolete  posteriorly:  the  ridge  joins  its  fellow  of  the  oppo- 
site side  directly  behind  base  of  anal  fin  and  continues  aafl 
a  single  low  ridge  on  caudal  peduncle;  a  small  plate  be^fl 
fore  base  of  each  ventral;  a  median  row  of  three  running  J 
forward  to  gill  membrane,  three  on  each  side  of  theae, 
row  around  base  of  pectorals.  Origin  of  dorsal  behind 
the  fourth  dorsal  plate;  including  the  membrane  behind, 
it  covers  9  plates;  one  plate  between  dorsals:  the  second 
dorsal  covers  8  plates,  behind  which  are  14  plates;  the 
last  rav  of  first  and  second  dorsal  and  anal,  are  connected 
to  the  body  by  a  niemlmnu':  uppi'i'  ray  nt  ]>ectoral  the 
longt'st.  reaching  to  hfl.iw  the  ninth  iir  icnlli  ,>ipine  of  dor- 
sal  ridge,  the    luwcr   rays   slightly   produci-d    beyond  the 
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Color  in  spirits,  reddish -brown  above,  light  below; 
narrow,  irregular,  transverse  da^k  streaks  across  back  and 
sides;  a  longitudinal  dark  bar  alortg  each  side  of  base  of 
both  dorsals;  a  dark  streak  forward  from  eye;  margin  of 
spinous  dorsal  blackish;  soft  dorsal  with  a  small  spot  be- 
hind, a  dark  spot  on  pectoral  rays  near  their  base  and 
some  dark  bars  behind  it  across  rays ;  anal  and  ventrals 
colorless;   caudal  dusky. 

A  single  specimen  collected  by  Capt.  J.  G.  Blair  at 
Robin  Island,  about  8  inches  in  length. 

Related  to  P,  acipenserinus  and  P.  gilberti.  It  differs 
from  the  former  in  having  fewer  and  shorter  barbels, 
teeth  on  jaws  obsolete,  keel  and  preopercle  larger;  dorsal 
ridges  without  spines  posteriorly,  and  the  spines  on  the 
preorbital  ridge  different  in  shape;  from  the  latter  in 
having  the  body  different  in  shape,  not  everywhere  deeper 
than  wide,  but  the  reverse  posteriorly;  anal  much  shorter 
and  lower;  no  teeth  on  jaws,  and  the  spines  on  preorbital 
ridge  better  developed  and  different  in  shape. 

Allied  to  Podothecus  is  the  genus  Stelgis  Cramer,  of 
which  Podothecus  vulsus  is  the  type.  It  is  distinguished 
from  Podothecus  mainly  by  the  comparative  lack  of  bar- 
bels and  by  details  of  armature.  We  present  a  figure  of 
the  species  drawn  from  the  original  type  of  Stelgis  vulsus, 
the  only  specimen  yet  known.     (Plate  xc.) 

88.     Averruncus  emmelane  Jordan  &  Starks,  n.  gen.  and 
sp.     Plate  xci. 

Head  from  tips  of  rostral  spines  4  in  length  of  body; 
depth  7J^;  dorsal  VIII  or  IX-8;  anal  11 ;  pectoral  14; 
lateral  line  35 ;  orbit  4  in  head ;  snout  to  tips  of  rostral 
spines  3^  :  maxillary  3^  ;  interorbital  6%  ;  pectoral  i|; 
second  dorsal  spine  24 ;  third  dorsal  ray  2^  ;  longest  anal 
ray  2|;   caudal  fin  2. 

Body  elongate,  subcylindrical,  the  caudal  peduncle  long 
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and  slender,  very  slightly  depressed,  about  three  plates 
in  front  of  caudal  tin  it  widens  slightly  and  is  compressed; 
belly  somewhat  prominent,  breaking  the  otherwise  stra^ht 
vertical  outline  from  chin  to  caudal  fin:  dorsal  outlioe 
straight  from  occiput  to  caudal  fin. 

Head  as  i.-iewed  from  above  almost  regularly  trian^- 
lar.  the  prominent  preopercular  spines  and  the  snout  form- 
ing the  angles:  its  dorsal  protile  irregular,  much  broken 
by  spines. 

Mouth  inferior,  broadly  U-shaped,  masllary  reachii^ 
just  past  the  vertical  from  front  of  orbit:  lips  thick,  cov- 
ered with  short,  fine  papillx:  upper  jaw  protractile:  teeth 
small,  in  ^'illiform  bands,  on  the  jaws,  vomer  and  palatines; 
the  distance  from  the  anterior  edge  of  prema.xillary  to  ead 
of  the  rostral  spines  is  less  than  half  the  length  of  snout; 
two  cirri  as  long  as  pupil  under  rostral  spines,  anterior 
lower  edge  of  preorbitals  with  cirri,  a  group  of  3  cirri  on 
end  of  ma.Titlarv.  and  a  group  of  4  or  5  on  posterior  eod 
of  mandible;  one  on  the  middle  of  each  branchiostegal 
ray,  these  forming  a  line  from  isthmus  to  opercle  an  area 
on  chin  from  the  mouth  to  the  hyal  bones  "woolly"  with 
short  cirri ;  2  or  3  cirri  on  lower  edge  of  opercle  and  in- 
teropercle.  A  pair  of  parallel  rostral  spines  pointing  for- 
ward, their  tips  covered  with  skin :  behind  them  is  a  deep 
oval  pit,  on  the  anterior  outer  edge  of  which  are  a  pair  of 
spines  that  point  upward  and  outward  and  are  slighdy 
hooked  backwards :  at  the  posterior  end  of  the  pit  are  two 
spines,  smaller  than  those  ;ihove,  and  slightly  curved 
backward:  no  m.^(ii.in  nnr  :n.->\,ibit'  spine  at  tip  of 
-no'.;'::     .1    L:rM'.:p    ■..:    ri'.ir    -T'  ;-".    -r:r,e^    .iroi:nd    anterior 
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middle  of  suborbital  stay  with  a  strong  hooked  spine; 
below  the  stay,  on  the  naked  area,  are  2  or  3  plates  with 
spines  on  their  centers ;  angle  of  preopercle  with  a  large 
sharp  spine;  along  the  lower  edge  of  preopercle  are  3  or 
4  blunt  spines;  a  ridge  of  4  spines  running  back  from 
each  eye,  corresponding  with  the  dorsal  keels  of  body; 
below  this  on  each  side  is  a  ridge,  somewhat  irregular  but 
not  broken  into  spines,  terminating  in  a  spine  that  points 
between  the  dorsal  and  upper  lateral  keel  of  body;  a  small 
ridge  on  upper  edge  of  opercle  which  does  not  end  in  a 
spine;  a  few  small  spines  around  posterior  edge  of  oper- 
cle; a  few  minute  spines  along  median  line  of  top  of 
head,  the  upper  part  of  the  eye  covered  with  minute 
prickles.  At  the  occiput  is  a  deep  pit,  broader  and 
deeper  than  long,  divided  by  a  low  ridge  through  its 
middle. 

Body  with  four  ridges  on  each  side,  formed  by  the 
body  plates,  each  plate  ending  in  a  strong  recurved  spine, 
except  those  of  the  abdominal  ridge,  which  are  smooth; 
a  row  of  minute  spines  along  median  dorsal  line  from  first 
dorsal  to  occiput;  small  spines  following  the  lateral  line; 
no  trace  of  keels  or  spines  in  front  of  ventrals.  The  ab- 
dominal ridges  are  widest  apart  on  the  belly,  they  unite 
on  the  tenth  plate  in  front  of  the  caudal  fin.  The  dorsal 
ridges  unite  on  the  ninth  scale  in  front  of  the  caudal  fin, 
but  the  spines  continue  double  to  the  tail;  a  row  of  sharp, 
small  spines  around  the  base  of  the  pectoral  and  caudal 
fins. 

Dorsal  spines  slender,  the  fin  highest  in  front,  the  sec- 
ond spine  the  longest,  its  tip  reaching  to  the  base  of  the 
next  to  the  last  spine  when  the  fin  is  depressed  ;  third  dor- 
sal ray  the  highest,  its  tip  reaching  nearly  to  the  last  ray 
when  depressed;  the  last  ray  is  very  short  and  adnate 
to   the   body  for  the  whole  of    its  length.     Lower  rays 
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oi  pectordi  tins  pniduced.  eiteadins;  beyond  the 
braae.  the  longest  extending  beyond  the  upper  ray  ot  the 
rin :  anal  longer  and  lower  than  5i>ft  dorsal,  ending  at  the 
same  corresponding  place :  last  ray  reaching  to  the  dfteenth 
plate  beiore  caudal  tin.  Ventrals  ditiering  in  length  in 
the  ditierent  sexes.  reachin:r  rVom  slighdv  beyond  vent  to 
nearly  hall  its  length  beyond:  inserted  slighdy  behind 
pectorals ;  caudal  rin  rounded  behind :  vent  anterior,  sit- 
uated on  the  tenth  plate  in  trrjnt  ot  anal. 

Color  dark  brown,  belly  white:  sides  crossed  with  ir- 
regular white  bars,  giving  the  r'sh  a  mottled  appearance, 
besides  dark  dashes  as  though  the  rish  had  been  bathed 
in  ink  (;V  liA-oi;  i :  snout  black:  a  black  streak  alon^  low^r 
edge  of  preopercle :  a  black  spot  on  iris  above :  dorsals 
light,  motded  with  black;  anal  white  with  dark  mottling. 
a  dark  bar  across  the  posterior  ravs,  -he  tips  ot  all  die 
rays  white:  ventrals  black,  abruptly  white  at  tips:  pecto- 
ral and  caudal  dark  with  a  white  border,  a  light  spot  in 
the  center  ot  tins,  and  manv  white  spots  on  the  ravs:  a 
black  spot  at  bajie  oi  pectorai. 

Two  specimens  collected  with  a  seine  near  Point  Or- 
chard, the  largest  7  inches  in  leninb.  They  are  in  tfie 
Museum  of  the  Lelund  ^tantord  Jr.  L'n:versit\-.  No.  3135. 

This  species  is  the  ti.T'e  '>i  a  distinct  i^enus.  Az-ermit- 
cus.  allied  to  P)di>inr:i:u:,  but  witK  teeth  .?n  the  vomer  and 
palarines.  The  lack  ••.i  the  :neii:as  Tiovable  rostral  spine 
separates  it  trom  Oii  "ir-ipyxr's.  '-.-i  -.vhich  ;:enus  the  dorsal 
nns  ,irff  rur'.-  *m,ii;. 
Sq.     XTSt9s  iiiaoohrv:    "  ■    -^  i.-<,j.  -i.  ^en  .m.i 
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dorsal  ray  2;   highest  anal  ray  2^;   length  of  caudal  fin 

Body  elongate,  subcylindrical,  deepest  and  broadest  at 
shoulders;  belly  prominent;  dorsal  outline  straight  from 
first  dorsal  spine  to  caudal  fin,  curved  up  anteriorly  to 
occiput.  Head  very  irregular,  much  broken  by  large 
spines;  mouth  inferior,  rather  broad,  maxillary  reaching 
to  the  vertical  from  front  of  orbit;  lips  thin,  not  broken 
up  in  papillae;  upper  jaw  protractile;  teeth  small,  in  villi- 
form  bands  on  jaws,  vomer  and  palatines;  the  anterior 
edge  of  premaxillary  is  directly  under  the  base  of  rostral 
spines;  a  few  very  small  blunt  papillias  behind  chin;  a 
barbel  at  end  of  maxillary,  not  half  so  long  as  diameter  of 
pupil. 

A  pair  of  sharp  rostral  spines  pointing  forward  and 
upward ;  behind  these  is  a  pair  of  curved  spines  pointing 
upward,  outward  and  backward;  no  median  spine  or 
movable  spine  at  tip  of  snout;  between  these  and  be- 
hind the  rostral  spines  is  an  almost  circular  pit,  which  is 
entirely  occupied  by  the  upper  end  of  the  premaxillary 
process;  interorbital  wide  and  concave,  a  slight  median 
ridge  running  from  the  rostral  pit  to  a  point  above  pupil, 
on  each  side  of  which  is  an  outward  curved  ridge  ending 
in  a  minute  spine;  over  each  eye  is  the  largest  spine  on 
the  head  or  body,  the  large  triangular  orbital  spine,  its 
base  occupying  nearly  the  whole  space  above  eye ;  it  is 
sharp,  compressed  and  strongly  hooked  back;  on  the  an- 
terior part  of  its  base  is  a  small,  sharp,  preorbital  spine, 
pointing  upward;  a  series  of  minute  spines  running  medi- 
ally along  the  top  of  the  head  and  body  from  a  point  be- 
tween the  orbital  spines  to  the  first  dorsal  spine;  on  each 
side  of  these  are  two  large  blunt  spines,  with  the  traces  of  a 
smaller  one  between  them,  they  are  continuous  with  the 
dorsal  keels  of  body;   farther  down  and  continuous  with 
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the  upper  lateral  keel  of  body  is  a  ridge  broken  up  into  4 
irregular  spines,  larger  than  the  body  spines;  4  triangular 
spines  on  edge  of  preopercle,  the  upper  one  the  largest; 
a  very  irregular  ridge  running  from  upper  preopercular 
spine,  under  eye,  to  snout;  a  ridge  on  upper  part  of 
opercle. 

Body  with  4  ridges  on  each  side,  formed  by  the  scales, 
each  of  which  ends  in  a  spine;  traces  of  a  ridge  between 
lateral  ridges;  the  spines  on  abdominal  ridges  as  sharp  as 
those  on  rest  of  body;  a  Y-shaped  ridge  of  spines  in 
front  of  ventrals,  the  forks  toward  the  ventrals  and  the 
base  ending  at  gill-membrane;  a  raised  area  between  ven- 
tral fins,  running  from  their  base  to  opposite  their  tips, 
which  is  entirely  covered  with  small  prickles;  the  anus  is 
in  the  posterior  end  of  this;  the  dorsal  and  abdominal 
ridges  coalesce  with  their  fellows  of  the  opposite  side,  but 
they  come  together  so  gradually  that  it  is  impossible  to  tell 
exactly  where  they  unite,  as  the  spines  continue  distinct 
to  the  caudal  fin.  Small  spines  covering  the  outer  part 
of  the  base  of  the  pectoral ;  a  ring  of  spines  around  caudal 
base;  a  few  minute  spines  on  eye  above  pupil;  occiput 
abruptly  lower  than  body,  but  scarcely  forming  a  pit,  as 
the  body  is  about  level  behind  it. 

Spinous  dorsal  highest  in  front,  the  second  spine  reach- 
ing to  base  of  last  spine  when  fin  is  depressed;  the  dorsal 
rays  subequal  in  length,  the  last  not  shortened  and  not 
adnate  to  body;  last  ray  reaching  to  the  tenth  plate  before 
caudal  fin :  pectoral  fin  posteriorly  rounded  in  outline,  the 
lower  rays  not  produced:  it  reaches  to  the  second  plate 
lH-tV)r<-  ;in;il  lin:  v(?ntr;ils  sm;ill.  rLMchirii,'  iiist  past  vent: 
an^il  li,n-,-r  and  Inui-r  ihaii  ,-.11  .iorsal ;  dorsal  and  anal 
riulint;  al  t)).'  samu  o>nrs|>ornlinL,'  phwc;  caudal  (In 
n.undcd  hchind. 

Cnlor.iji  M.ii-iis.  "lav.  uilh  7  nr  S  dark  crnss-hars  :  head 
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uniform  gray  with  the  exception  of  a  dark  spot  at  occiput ; 
belly  dusky;  dorsals  somewhat  mottled;  anal  black,  with 
a  white  spot  near  its  middle;  pectorals  white,  with  a  large 
black  spot  on  base  of  rays;  ventral  black,  abruptly  white 
at  tips;   caudal  black,  edged  with  white. 

One  specimen  brought  up  in  the  dredge,  i}4  inches  in 
length.  It  is  in  the  Leland  Stanford  Jr.  University  Mu- 
seum, number  3130. 

This  species  seems  to  represent  a  new  subgeneric  or 
generic  type,  allied  to  Averrunctis^  distinguished  by  the 
supraocular  spine  and  by  the  subequal  rays  of  both  dor- 
sals, the  last  of  each  not  adnate  to  the  body. 

90.  Zenochirus  triacanthus  Gilbert.     Plate  xciii. 

Rare;  brought  up  in  the  dredge  in  company  with 
Odontopyxis  trisptnosus.  One  specimen  obtained,  3^ 
inches  in  length.  In  this  young  example,  here  figured, 
the  lower  rays  of  the  pectoral  are  not  produced. 

91.  Odontopyxis  trispinosus  Lockington. 

Abundant  in  deep  water;  the  most  common  species 
brought  up  by  the  dredge.  Length  4  inches.  In  this 
genus  and  in  Xcnochiriis  there  is  a  movable  spine  or  long 
plate  on  median  line  at  tip  of  snout. 

Family  CYCLOPTERID^. 

92.  Lethotremus  vinolentus  Jordan  and  Starks,  n.  sp. 
Plate  xciv. 

Head  2j^  in  length;  depth  2j<^  ;  dorsal  V-7;  anal  6; 
eye  3  in  head;  snout  nearly  4;  maxillary  2  J^  ;  interorbital 
2^;  ventral  disk  i^  ;  height  of  spinous  dorsal  23^; 
length  of  pectoral  2?^. 

Body  short  and  thick,  broadest  at  head,  deepest  in  front 
of  first  dorsal  spine,  abruptly  compressed  at  vent;  back 
somewhat  elevated. 
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Mouth  terminal,  oblique,  the  jaws  about  equal;  saout 
very  blunt;  maxillary-  reaching  slightly  past  the  vertical 
from  front  of  eye ;  teeth  in  narrow  villiform  bands ;  teeth 
on  vomer  (the  specimen  is  so  small,  we  cannot  be  sure 
of  the  palatine  teeth) ;  eye  large,  set  high  in  the  head, 
its  diameter  greater  than  the  length  of  the  snout;  inter- 
orbital  wide  and  flat,  the  diameter  contained  i}4  times  !□ 
the  width ;  gill-opening  oblique,  about  as  wide  as  eye  and 
on  a  level  with  eye;  disk  %  longer  than  broad,  its  length 
about  equal  to  distance  from  gill-opening  to  anterior  edge 
of  eye. 

Skin  thick;  head  and  body  nearly  naked,  a  few  spines 
scattered  over  it;  spinous  dorsal  with  3  or  4  small  spines, 
a  minute  simple  spine  in  front  of  eye  and  2  or  3  above 
it;  4  multifid  spines  following  the  curve  of  back,  under 
spinous  dorsal,  and  i  under  the  front  of  second  dorsal,  2 
similar  spines  on  each  side  of  nape,  just  above  opercles; 
2  on  edge  of  opercle  and  3  on  edge  of  preopercle ;  an 
irregular  row  of  6  running  from  above  base  of  pectoral 
to  front  of  anal  fin,  and  a  couple  of  small  ones  behind 
gill-opening;  bodyotherwise  naked.  All  the  above  spines, 
with  the  exception  of  those  noted  as  simple,  are  long  sharp 
spines  in  groups  of  from  3  to  6  with  a  common  base,  gen- 
erally the  length  of  each  spine  exceeds  the  length  of  the 
base.     No  lateral  line. 

Spinous  dorsal  reaching  to  the  first  ray  of  soft  dorsal 
when  fin  is  depressed,  higher  than  soft  dorsal;  anal  and 
soft  dorsal  similar;  caudal  small,  truncate  or  slightly 
rounded:  pectorals  very  short,  reachiofj  to  the  posterior 
edge  of  ventral  disk. 

Color   hri^'ht    \vi(U'-i-*.-d,  >lii;tilly    liu'litor  Ih-1o\v.  without 
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One  specimen  brought  up  from  deep  water  in  the 
dredge,  ^  inch  in  length.  Numbered  3 131  on  the  regis- 
ter of  the  Leland  Stanford  Jr.  University  Museum. 

This  species  seems  to  belong  to  the  genus  Let hotr emus 
Gilbert,  MS.  From  Z.  muticus,  type  of  the  genus,  it  is 
distinguished  by  its  few -rayed  fins  and  by  its  scanty 
prickles. 

93.  Eumicrotremus  orbis  (Gunther). 

One  specimen  of  this  interesting  fish  taken,  2  inches  in 
length. 

Family  LIPARIDID^. 

94.  Neoliparis  greeni  Jordan  and  Starks,  n.  sp.     Plate 
xcvi. 

Head  3I;  depth  4;  depth  at  disk  5;  dorsal  VI- 34; 
anal  30;  pectoral  35;  caudal  15;  eye  small,  about  10  in 
head;  snout  2^;  longest  pectoral  ray  i^;  disk  2^; 
longest  dorsal  ray  2^  ;  longest  anal  ray  2^  ;  caudal  i^. 

Body  elongate,  posteriorly  compressed;  profile  undu- 
late, over  snout  blunt  and  rounded,  depressed  over  eyes, 
well  rounded  from  eyes  over  occipital  region.  Skin 
thin  and  exceedingly  loose,  nearly  to  the  end  of  the  dor- 
sal and  anal  rays. 

Jaws  equal;  maxillary  extending  to  posterior  margin 
of  eye;  teeth  small,  nearly  simple,  depressible  and  blunt, 
slightly  hooked  back,  arranged  in  oblique  series,  those  in 
the  front  running  nearly  straight  in,  but  towards  the  sides 
of  the  jaw  they  grow  more  and  more  oblique  till  they  are 
nearly  parallel  with  the  jaw  at  the  sides;  superior  pharyn- 
geal teeth  conical  and  sharp,  slightly  longer  than- the  teeth 
in  the  jaws,  arranged  in  a  single  round  patch  on'  each 
side;  inferior  pharyngeals  separate,  with  small  teeth. 
(Teeth  probably  tricuspid  in  young  specimens.) 

Posterior  nostrils  in   a   short  wide  tube;    cheeks  well 
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rounded;  gill-rakers  short  and  thick,  no  longer  oa  ^e 
outer  std^  of  the  tirst  arch  than  on  the  other  arches,  fourTh 
arch  not  free:  gill-slit  short,  its  length  contained  about 
^  times  in  head,  its  lower  edge  extending  in  front  of  pec- 
toral to  about  the  third  ray;  opcrcles  with  a  blunt  spioej 
which  is  covered  by  the  skin.  I 

Dorsals  two,  connected  by  a  low  membrane;  first  1 
dorsal  about  twice  as  high  as  anterior  part  of  second 
dorsal;  the  first  rays  of  peciorals  inserted  under  eye  and 
in  front  of  disk;  the  anterior  rays  short,  graduated  to 
the  sixth  ray,  which  is  about  4  times  longer  than  the  first, 
the  next  few  rays  again  short  and  gradually  lengthenir^ 
posteriorly;  posterior  rays  ,! <  longer  than  anterior,  Hn 
broadly  rounded  behind;  ventral  disk  nearly  round,  hs 
posterior  edge  reaching  the  vertical  from  gill-sHt; 
distance  from  tip  of  lower  jaw  i^^  times  its  lei^tht: 
caudal  truncate  or  slightly  rounded :  vent  under  ends  i 
pectorals. 

Color,  in   alcohol,  uniform  brown,   breast  and   lowel^ 
parts  of  head  creamy,  fins  slightly  darker.     When  frei 
the  sides  were  blotched  with  pinkish. 

The  t%-pe  of  this  species  is  a  specimen  10  inches  long, 
in  the  Leland  Stanford  Jr.  Universitj'  Museum,  number 
3019.  It  was  collected  in  the  Harbor  of  Victoria  by  Mr. 
Ashdown  H.  Green,  of  Victoria.  President  of  the  Nat- 
ural History  Society  of  that  town. 

gS.     Heoliparis  florse  Jordan  &  Starks  n.  sp.     Plate  xcvi. 

Head  ^J  in  length  of  bodv:   depth  at  ventral  disk  ^*4 
depth  under  middle   of   soft  dorsal  ^'2:    dorsal  VI-27 

anal  21    to   2_^ :    caiuhil    i>:    |H'i.tnral    ;o :    (.'ve   7    in   head 
interorbital  spLict'  2'-^  -.    TTi,i\tl[.Li-\    j'..  :    pi'i-lnral   li:    ven- 
tnil  disk  1'^. 

A   .M.iall    ,-^pccinu-n    cnlloav-l   ,it   Wa.idvhi   I^I.ind,  Xeah 
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Bay.     No.   3133,  Leland    Stanford   Jr.  University   Mu- 
seum. ^ 

Body  moderately  elongate,  much  compressed  poste- 
riorly, about  as  wide  as  deep  anteriorly,  its  greatest  depth 
under  middle  of  soft  dorsal  where  the  back  is  elevated. 
Flesh  very  firm,  the  body  retaining  its  form,  the  skin 
loose  but  not  flaccid. 

Head  small,  the  nape  not  produced;  mouth  moderate, 
the  maxillary  extending  to  below  the  anterior  margin  of 
orbit;  jaws  subequal;  teeth  tricuspid,  arranged  in  series 
which  are  nearly  transverse  on  middle  of  jaws,  becoming 
more  and  more  oblique  towards  the  sides,  the  outermost 
series  nearly  parallel  with  the  sides  of  jaws;  nostrils  end- 
ing in  a  short  wide  tube;  gill-opening  short,  extending 
downward  to  about  the  fifth  pectoral  ray,  its  length  about 
half  interorbital  space;  opercle  ending  in  a  flap,  which 
extends  over  middle  of  gill-opening;  ventral  disk  slightly 
longer  than  wide,  its  distance  from  tip  of  lower  jaw  once 
and  a  half  its  length ;  vent  equidistant  from  posterior  edge 
of  ventral  disk  and  front  of  anal;  skin  thick  and  not  very 
loose. 

Origin  of  spinous  dorsal  a  little  in  front  of  the  vertical 
from  vent,  its  distance  from  snout  3  in  length  of  body; 
anterior  part  of  dorsal  separated  by  a  notch;  origin  of 
anal  about  equidistant  from  snout  and  base  of  caudal  fin; 
some  of  the  lower  rays  of  pectoral  produced  forming  a 
notch  in  the  lower  posterior  margin  of  fin,  the  fourth  to 
the  tenth  of  the  upper  rays  the  longest,  forming  a  rounded 
point  behind,  extending  slightly  past  the  vertical  from 
snout;  dorsal  and  anal  scarcely  connected  with  the  caudal; 
caudal  long  and  slender,  rounded  behind. 

Color  a  uniform  dark  olive  green,  under  parts  white,  a 
light  streak  medially  along  back  from  dorsal  to  occiput,  a 
light  spot  over  opercle;  pectoral  light  at  base,  dusky  be- 
hind;  other  fins  colored  like  the  body;   lips  white. 
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This  small  specimen  taken  in  a  rock  pool  on  Waadd 
Island,  Neah  Bay.     Length  i  inches. 

A  second  specimen,  about  5  inches  long,  is  in  the  Muse- 
um of  the  California  Academy  of  Sciences,  It  was  c 
lected  off  San  Francisco  by  Mr.  H.  D.  Dunn.  In  this-l 
specimen,  the  dorsal  rays  areVI-27:  anal  25;  pectoral  J 
30;  caudal  15;  teeth  blunt.  Flesh  firm;  form  and  color  J 
of  the  young  specimens  above  described.  The  species;! 
is  named  for  Mrs.  Flora  Hartley  Greene,  Assistant  Cu*! 
rator  of  the  Museum  of  Leland  Stanford  Jr.  University. 

In  the  Museum  of  the  California  Academy  is  the  c 
specimen  we  have  ever  seen  of  the  rare  JVeoiiparis  muct 
5US  (Ayres),  likewise  obtained  at  San  Francisco  by  Mr. '. 
D.  Dunn.  We  here  present  a  description  and  figure  1 
this  specimen  (No.  360) : 
Neoliparis  mucosus  (Ayres).     Plate  xcv. 

Head  4  in  length;  depth  4^-3  :  dorsal  VI-26;  anal  26j. 
pectoral  29;  caudal  12;  eye  7  in  head;  snout  3;  ventrri 
disk  I  yi  ;  pectoral  i^  ;  longest  dorsal  ray  2 ;  highest  ans] 
ray  2 ; .  caudal  1  '/^ . 

Body  not  greatly  elongate,  rather  robust,  compressedl 
posteriorly,  holding  its  width  well  past   middle  of  body;  | 
head  short  and  thick,  broader  than  body,  Jj  longer  than  I 
broad,  its  length  ig  times  its  depth;    mouth  small,  Irun 
cate,  its  cleft  almost  entirely  anterior,  scarcely  extending;; 
laterally;   end  of  maxillary  buried  under  the  skin,  barely 
reaching  to  eye;    nostrils  not  ending  in  tubes:   lower  jaw 
slightly  the   shorter:    (eeth  sharp,  tricuspid,  the   middle 
cusp  much  the  highest  and  longest,  arranged  in  nine  ob- 
lique series  in  both  jaws,  becoming  more  and  more  oblique 
toward    the    sides:     interorhital    spuCL'    moderately  wide, 
about  3^j  in  head,  a  little  convex:   gill-slit  not  exlending 
below  upper  edge  of  pectoral,  its  Icnglh  aliout  i  J.?  times 
eye  and  3  in  ventral  disk. 
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Pectoral  broadly  rounded  when  spread,  its  notch  com- 
paratively very  shallow,  its  tip  reaches  past  vent  but  not 
to  notch  in  dorsal;  ventral  disk  large,  slightly  longer  than 
broad,  its  posterior  margin  almost  midway  between  its 
anterior  and  front  of  anal,  its  anterior  margin  half  its 
length  from  chin ;  dorsal  with  a  shallow  notch ;  origin  of 
fin  over  posterior  margin  of  ventral  disk,  its  longest  rays 
in  its  posterior  half;  origin  of  anal  a  little  nearer  snout 
than  base  of  caudal,  the  last  four  or  five  rays  rapidly 
shortened,  making  the  fin  truncate  behind;  dorsal  and 
anal  scarcely  joined  to  caudal ;  caudal  long  and  slender, 
rounded  behind. 

Color  olive  brown,  light  below;  indistinctly  mottled; 
dorsal  and  anal  darker  at  their  margins ;  pectorals  uniform 
dark  brown;  caudal  light,  with  indistinct  cross-lines;  lips 
dark. 

Here  described  from  the  only  specimen  known  to  us, 
five  inches  in  length ;  from  near  San  Francisco.  It  is 
now  in  the  collection  of  the  California  Academy  of  Sci- 
ences (No.  360).  Collected  by  H.  D.  Dunn,  off  San 
Francisco. 

96.     Neoliparis  callyodon  (Pallas). 

Obtained  by  the  Albatross  at  Port  Angeles. 

This  is  the  species  figured  by  Mr.  Garman  (monograph 
of  the  Discoboli)  as  Liparis  mucosus.  His  description 
seems,  in  part  at  least,  to  have  been  drawn  irova  Neolipa- 
ris jlorce.  The  latter  has  larger  gill-openings  than  either 
Neolipar is  mucosus  or  JV,  callyodon. 

Neoliparis  callyodon  is  extremely  abundant  about  the 
Aleutian  Islands.  The  coloration,  form  of  mouth,  small 
gill-opening  and  the  number  of  fin-rays  all  point  out  this 
as  the  original  callyodon  of  Pallas. 

The  following  is  an  analysis  of  the  species  of  Neoliparis^ 
as  far  as  known : 

2d  8eb..  Vol.  V.  ( 64  )  December  18,  1885. 
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a.     G)U-opeaint{  very  narrow,  almost  entirety  above  b«Be  of  pectoral,  tha 
lower  edge  not  below  third  pectoral  ray. 
b.    ADterioT  nostrila  with  distinct  tabee. 

c.  Doraal  raja  about  30;  anal  rayBatioat  24;  formTobast;  ventikl 
dink  21  in  head;  color  browniBh,  clouded  or  banded.  North 
Atlantic  on  both  coasts,  Boalh  to  Cape  Cod.  Titonlagiti.' 

cc.     Dorsal  ni;s  .34  to  36;  anal  rayn  i'>  to  3S;  lower  jaw  inctuded; 
form  rather  elongate,  tbe  head  depressed;   ventral  disk  2)   in 
head;   color  pale,  irregnlarly  dotted   with   darker,    BOmetime* 
plain  bcowDish.     Alaska,  eoalh  to  Taget  Sound,      callgodom. 
bb.     Anterior  nostrils  with  a  raised  rim,  anil  wilbont  distinct  tubas; 
head  short,  blunt,  4  in  length;  ventral  disk  very  large,  I  J  in  head;    * 
iinoat  btnnt;  mouth  very  short,  its  cleft  almost  entirely  anterior,  the 
maxillary  scaruely  reaching  eye.      Dorsal  rayti  32;    anal  26.      Color 
plain  rosy  or  brownish,  not  spoiled.   Off  San  Francisco,     nwconra. 
aa.     Gill-opening  rather  Urge,  its  base  opposite  4  or  5  upper  rays  of  pee- 
toral;  body  deep  posteriorly;  uostriU  with  raiiied  rim,  but  withont  dis- 
tinct tubes;  Teutral  disk  moderate,  21  to  21  in  bead;  bead  aboat  3|  in 
body,  depressed  above;  cleft  of  mouth  broader,  partly  lateral,  nearly  3  in 
head;  color  plain  brownish  or  reddish. 

d.     Doraal  rays  VI-27;  anal  21  to  23;  pectoral  30;  flesh  finn. 

Puget  Sonnd  to  Mouterey.  Jtora. 

dd.     Dorsal  rays  VI-34;  aual  30;  pectoral  35;  flash  la>.    Pa- 
get Sound.  grteni. 

97.     Liparis  cyclopus  Gunther.     Plate  xcvii. 

Head  4?^;  depth  4!^;  dorsal  34;  anal  29;  pectoral 
30;   caudal  12. 

Body  much  depressed  and  rather  broad  anteriorly,  deep 
and  much  compressed  posteriorly;  head  a  third  longer 
than  broad  and  a  third  broader  than  deep.  Flesh  much 
more  firm  and  the  skin  less  lax  than  in  most  species  of 
JLi-paris.  Opercles  with  a  rather  strong  spine  concealed 
by  the  skin ;  mouth  rather  large,  terminal ;  jaws  subequal ; 
teeth  small,  tricuspid,  in  broad  bands:  eye  small,  6  in 
hi-ad:  snout  3,  tlattish  and  brnad  above :  interorbital 
.-pace  4-\i  in  bead;  vential  disk  oval.  .: '  •  in  head,  its 
antiTinr  ud^a'  halt  \\w  Irn^'lli  or  \W  v\^-  iH-hiiul  postorbital 
niarL'iii:     ^nll-n|HTiin-    iiioiKt:ii^'.    ;'_.    in    liL'ad.    c-xterulini: 
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downward  to  the  third  or  fourth  ray  of  pectoral.  Dorsal 
fin  low,  continuous,  not  joined  to  caudal,  beginning  slightly 
before  anal,  on  a  vertical  with  vent;  vent  midway  between 
edge  of  ventral  disk  and  front  of  anal.  Pectoral  fin 
emarginate,  the  upper  lobe  i|  in  head,  the  lower  2,  the 
shortest  intervening  rays  3.  Anal  long  and  low,  barely 
joined  to  caudal.     Caudal  i^  in  head. 

Color  olivaceous,  darker  above;  body  and  pectoral  fin 
finely  speckled  with  olive  brown;  fins  dotted;  bases  of 
the  fins  paler  than  their  tips;   belly  white. 

Two  specimens  4^  inches  long,  in  excellent  condition, 
taken  in  Elliot  Bay,  near  Seattle,  were  received  from  the 
Young  Naturalists'  Society.  They  are  numbered  3126 
in  the  register  of  the  Leland  Stanford  Jr.  University  Mu- 
seum. This  species,  not  been  previously  recognized 
since  its  original  description,  is  recorded  by  Dr.  Gilbert 
from  Unalaska. 

98.     Liparis   dennyi   Jordan    and   Starks,  n.  sp.     Plate 
xcviii. 

Head  3I  in  length  of  body;  depth  43^  ;  dorsal  39;  anal 
30 ;  pectoral  36 ;  caudal  1 2 ;  eye  8  in  head ;  maxillary  2\ ; 
snout  25^  ;  gill-opening  2|;  upper  pectoral  lobe  ^  ;  lower 
lobe  i}4  ;  intervening  rays  2%  ;  ventral  disk  2^  ;  high- 
est dorsal  rays  2| ;   highest  anal  rays  2|;   caudal  rays  15^. 

Body  moderately  elongate,  much  compressed  posteri- 
orly, slightly  so  anteriorly;  head  moderate,  the  cheeks 
and  nape  prominent.  Mouth  wide,  with  little  lateral  cleft; 
maxillary  extending  to  below  the  anterior  margin  of  eye, 
its  end  covered  with  the  skin  of  the  head;  the  lower  jaw 
slightly  the  longer;  the  teeth  tricuspid,  those  on  the  inner 
part  of  jaw  largest,  arranged  in  about  14  series  in  each 
jaw;  series  nearly  transverse  on  middle  of  jaw,  becoming 
more  and  more  oblique  towards  the  sides,  where  they  are 
nearly  parallel  with  the  sides  of  the  jaws;    interorbital 
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wide,  slightly  concave:  nostrils  ending  in  very  short, 
wide  tubea.  the  posterior  over  the  anterior  margin  of  eye, 
the  anterior  in  tront  ot  it  a  distance  equal  to  the  diame- 
ter of  eye:  opercle  ending  in  a  short.  »i"ide  spine  covered 
with  skin;  it  is  situated  slighdy  above  the  middle  of  gill- 
opening;  gill-opening  running  from  about  the  eleventh 
pectoral  ray  to  a  level  with  the  eye. 

Origin  of  dorsal  slightly  behind  base  of  pectoral,  hs 
distance  from  the  snout  i\  in  length  of  body,  its  anterior 
rays  short,  gradually  lengthening  posteriorly,  the  raj's 
from  the  anterior  third  to  near  the  end  about  equal,  the 
last  ray  abruptly  shortened,  forming  a  slight  notch  where 
the  fin  joins  the  caudal:  posterior  two-thirds  of  caudal 
free  above;  anal  similar  to  dorsal,  about  the  same  height, 
its  origin  nearer  snout  than  base  of  caudal,  about  under 
the  base  of  the  tenth  dorsal  ray.  posterioriy  it  is  longer 
than  the  dorsal,  joining  the  caudal  at  about  half  its  length; 
ventral  disk  nearly  round,  its  distance  from  tip  of  lower 
jaw  I'j  in  its  diameter,  i  in  distance  from  vent,  2  from 
first  anal  ray :  vent  midway  between  front  of  anal  and 
edge  of  disk:  upper  lobe  of  pectoral  broadly  rounded, 
reaching  to  two-thirds  of  the  distance  between  vent  and 
front  of  anal;  lower  lobe  long,  reaching  nearly  to  vent; 
caudal  long  and  slender,  rounded  behind.  Skin  very  thin 
and  loose  on  body  and  head,  covering  the  anterior  parts 
of  dorsal  and  anal,  attached  at  about  the  middle  of  rays 
posteriorly  and  covering  the  base  of  caudal  rays. 

Color  light  brown,  lijihter  below,  thickly  covered  with 
minute  brown  points,  which  iorni  spots  xind  moltlings  on 
sides:  upper  pari  of  hiMil  il.irk,  lips  spotted  with  brown: 
doi-s;.!  ;in.l  an. il  dark  l-roun,  s:i-ir:>  nioille<l  with  H-1ult: 
praond  Hl'IiU  "iiii    11  r«L:ii:,ir    ^.■..^^n   -|-nts  and    bars   run- 
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The  type  specimen,  8  inches  in  length,  was  collected 
in  Admiralty  Inlet  by  the  Young  Naturalists'  Society  and 
presented  by  them  to  the  Leland  Stanford  jr.  University. 
The  species  is  named  for  Mr.  Charles  L.  Denny,  of 
Seattle,  in  recognition  of  his  active  and  intelligent  interest 
in  the  natural  history  of  Washington. 

99.  Liparis  fucensis  Gilbert. 

Taken  in  the  Straits  of  Juan  de  Fuca  by  the  Albatross. 
Locally  abundant.  This  seems  to  be  the  species  de- 
scribed and  figured  by  Mr.  Garman  (Monograph  of  the 
Discoboli),  under  the  erroneous  name  of  Liparis  calliodon. 
It  will  be  described  by  Dr.  Gilbert  in  the  current  number 
of  the  Proceedings  of  the  United  States  National  Museum. 

100.  Liparis  pulchellus  Ay  res. 

* 

Rather  rare.  Three  or  four  small  specimens  brought 
up  in  the  dredge. 

The  following  analysis  will  serve  to  distinguish  the 
North  American  species  of  Liparis: 

a.     Liparis.     Vertebrae  in  moderate  number,  about  39;   dorsal  rays  about 
35;  anal  rays  27  to  30. 

h.     Gill-openingB  very  narrow,  entirely  above  base  of  pectoral;  pecto- 
ral rays  from  34  to  37;  head  a  little  shorter  than  broad,  and  a  little 
longer  than  deep;  dorsal  and  anal  slightly  joined  to  caudal;   caudal 
narrow,  its  rays  12.    North  Atlantic,  south  to  Cape  Cod.      liparis. 
hb.     Gill-openings  broad,  the  lower  part  considerably  below  base  of 
upper  ray  of  pectoral, 
c.     Pectoral  rays  30;  head  low,  flattish,  a  third  longer  than  broad, 
a  third  broader  than  deep;  jaws  subequal;  dorsal  free  from  cau- 
dal, which  is  slightly  joined  to  anal;  caudal  narrow,  of  12  rays. 
Puget  Sound  to  Unalaska.  cyclopus. 

cc.  Pectoral  rays  41  to  43;  head  short,  not  quite  as  wide  as  long; 
caudal  15  to  20;  the  dorsal  and  anal  slightly  joined  to  its  base. 
Puget  Sound.  fucensis. 

aa.     Careliparis  Garman.     Vertebrre  about  46;  dorsal  rays  40  to  44;  anal 
rays  35  or  36;  dorsal  and  anal  largely  joined  to  caudal. 
d.     Pectoral  rays  35  or  36. 

e.     Gill-opening  small,  its  lower  edge  not  below  tirst  ray 
of  pectoral;  nostrils  small,  the  tubes  short  or  absent. 
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/.  Fias  plaiD,  not  diitincUf  mottled  or  banvd;  bodj 
robast,  its  color  plain  brovniih  or  with  dark  spoti. 
Co«»t«  of  Greenland.  tmucatua. 

y.  Fins  more  or  leas  mottled  or  bMTfd,  bod;  mod- 
erately elongate;  lower  nja  ot  pectoral  rather  abort, 
not  half  bead,  not  reaching  bejond  rentral  diak; 
body  mottled,  oaaaUj  with  concentric  ring*.  Alma- 
lian  Isianda  to  Eadtera  Siberia.  o^anmi. 

re.  Gill-openiag  rather  large,  extending  dowaw»id  to 
about  (oarth  ray  of  pectoral;  noHtrils  with  short  tabea; 
lover  lobe  of  pectoral  loiig,  rescbinf;  mnch  beyond  diak, 
nearly  to  Tent;  color  brown,  the  bod?  and  fins  mottled 
and  cionded.     Pnget  Sonnd.  dennjfi. 

dd.     Pectoral  rays  42;  gill-openine  large,  its  lower  edge  below 
npper  part  of  pectoral;   body  robnst;  surface  coTered  witb 
ronnd  yellowish  spots.     Aleutian  Islands.      rjfttottigma. 
aaa.     Actinoehir  Oill.     Vertcbrie  abont  ai;  dorsal  rays  45  to  48;  anal  tsy« 
38  to  40;  pectoral  rays  34  to  37;  dorHal  and  anal  largely  joined  to  caudal; 
gill-opening  large,  aboot  one-tbird  its  length  before  pectoral;   ant^or 
nostril  tnbnlar. 

g.  Head  broad,  flattened  above;  body  rmtlier 
elont;ate:  skin  uxnaily  with  wary,  concsuttie 
longitudina!  ^ttreatt,  sonietime:i  spolted.  TJn- 
alasha  to  Monterej.  pulckfUit: 

ifj.  Head  high,  boldly  ronuded,  with  promi- 
nent nape;  color  olii-Bceoas,  cloaded  aud  doi- 
ted, but  withoat  wary  streaks.  Coasts  of 
Greenland.  major. 

Family  BATHYMASTERID.-E. 

lOi.     RonqoilQS  Jordan!  (Gilbert).     Plate  xcix. 

Not  common;  occurring  in  deep  water.  Reaches  a 
length  of  8  inches.  A  tine  specimen  presented  by  the 
Young  Naturalists'  Society. 

The  genus  Ronqiiihis  is  distinguished  from  Balhymas- 
tcr  bv  its  scaK-  cheeks,  t-nlarged  scales  on  hiteral  line. 
;ind  e.'^peciallv  bv  its  incrc.i-i-d  niiinK-r  ^^i  .simple  nivs  or 
..pin.-.-  in  tl,,'",i.,v-.d. 

V.iny.W    <>nr,Ill>.K. 

102.     Gobius  nicholsi  llr- .n. 

X..1  r..rr  ..I'-ul  \",nu  .■!;■.  ..-r  M.,ri,;.      N-t  ukon  bv  us. 
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103.  Lepidogoblus  lepidus  (Girard). 

Three  specimens  dredged,  the  largest  4  inches  in 
length. 

104.  Gillichthys  mirabilis  Cooper.     Mud  Fish. 

Not  common  this  far  north.  Found  in  the  mud  in  la- 
goons.    No  specimens  taken  by  us. 

105.  Quietula  y-cauda  (Jenkins  &  Evermann). 

This  little  goby  was  taken  in  Saanich  Arm,  Vancouver 
Island,  by  Jordan  &  Gilbert.  One  of  the  two  specimens 
taken  from  the  stomach  of  Ilexagrammus  hexagrammus 
and  recorded  as  Gobiosoma  tos  belongs  to  it.  The  other 
is  the  type  of  the  latter  species.  This  species  is  the  type 
of  the  genus  Quietula  Jordan  &  Evermann,  distinguished 
from  Gillichthys  by  the  presence  of  dermal  flaps  on  the 
shoulder  girdle. 

106.  Clevelandia  ios  (Jordan  &  Gilbert).     Plate  c. 

The  original  type  of  this  species  was  obtained  from  the 
stomach  of  Hexagrammtcs  hexagrammus^  in  Saanich  Arm, 
by  Jordan  &  Gilbert,  in  1880.  It  was  not  in  good  condi- 
tion and  the  description  is  defective.  Two  specimens 
were  dredged  near  Seattle  by  us.  A  description  is  here 
appended: 

Head  3^  in  length  of  body;  depth  6;  D.  V-16;  A. 
14;  eye  6^  in  head;  maxillary  i| ;  pectoral  i|;  ven- 
trals  i^  ;  caudal  i]/^  ;  base  of  soft  dorsal  3  in  length  of 
body;   base  of  anal  35^. 

Body  long  and  slender,  compressed,  the  back  not  ele- 
vated; caudal  peduncle  moderately  wide.  Head  long, 
profile  steep  to  within  a  short  distance  of  the  front  of  the 
eye,  thence  horizontal.  Mouth  very  large,  not  very  ob- 
lique, the  maxillary  projecting  to  opposite  the  middle  of 
the    cheek;     jaws   subequal;    teeth    in    narrow   villiform 
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bands,  eye  small,  longer  than  wide,  set  high  in  head  ;  tn- 
terorbital  space  narrow,  about  as  wide  as  eye.  Body 
covered  with  very  small  cycloid  scales,  impossible  to 
count.  Spinous  dorsal  well  separated  from  soft  dorsal, 
the  spines  slender;  soft  dorsal  the  higher,  its  origin  a  lit- 
tle nearer  base  of  caudal  (in  than  tip  of  snout;  anal  about 
equal  to  soft  dorsal  in  height,  its  origin  a  little  behind 
first  dorsal  ray,  nearly  coterminous  with  soft  dorsal;  ven- 
trals  inserted  slightly  behind  pectorals,  reaching  midway 
between  their  base  and  front  of  anal;  caudal  short,  its 
end  rounded. 

Color  light  olivaceous,  the  cheeks  and  sides  with  many 
dark  points  which  form  mottlings;  snout  dark;  a  dark 
spot  on  upper  part  of  opercle;  top  of  head  black;  dorsals 
pale,  with  three  or  four  dark  lines  running  across  the  rays; 
some  dark  spots  on  base  of  anal;  pectorals  crossed  with 
dark  wavy  lines ;  caudal  with  about  five  irregular  cross- 
bars. 

Two  specimens  obtained,  each  2  inches  in  length. 

Family  BATRACHID^. 
107.     Porichthys  notatus  Girard. 

Very  common  in  shallow  water.     It  attaches   its   eggs  I 
to  the  rocks  just  above  low-tide  mark,  and  watches  them  I 
till   they  hatch   and   the  young  are   quite  well   matured. 
The  young  fasten  themselves  to   the  rocks  by  means  o£J 
a  ventral  disk,  which' soon  disappears.     It  makes  a  peci 
liar  grunting  noise  when  disturbed.     It  reaches  a  length 
of  over  a  foot.     Several  specimens  taken. 

Apparently  the  type  of  Porichlhys  iniirg'arilatns  Rich- 
ardson was  the  tropica]  species  since  described  as  Porich- 
lhy<.  utnttopicdiiiiii.  The  name  /i/ari^-i/ri/atiis  should  not  be 
used  lor  the  northern  form. 
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Family  GOBIESOCID^. 

108.  Caularchus  maeandricus  (Girard). 

Very  abundant  under  the  rocks  between  tide  marks. 
It  feeds  on  small  shells  and  Crustacea.  A  large  number 
of  specimens  obtained  at  Neah  Bay  and  in  the  vicinity  of 
Seattle;  the  largest  4J^  inches  in  length;  said  to  reach  a 
length  of  6  inches. 

Specimens  from  Neah  Bay  varied  from  light  olive  to 
bright  cherry-red. 

This  species  has  13  -f  19  =  32  vertebrae.  The  species 
referred  to  Gobiesox  have,  so  far  as  known,  10+  16  =  26. 
This  increased  number,  associated  with  its  northern  dis- 
tribution, may  define  the  genus  Caulai'chus, 

Family  XIPHIDIONTID^. 

109.  Bryostemma  polyactocephalum  (Pallas). 

This  species  has  been  referred  to  the  genus  Chirolofhis 
(Blenniops).  It,  however,  differs  from  sthe  latter  in  the 
entire  absence  of  the  true  or  median  lateral  line,  and  may 
be  made  the  type  of  a  distinct  genus,  for  which  we  sug- 
gest the  name  of  Bryostemyna,  In  Bryostemtna,  as  in 
Chirolophis,  there  is  a  short  series  of  large  pores  above 
the  pectoral. 

The  following  is  a  description  of  our  specimen  from 
Seattle : 

Head  6>^  ;  depth  6;  D.  LXI;  A.  61.  P.  14.  V.  i,  3. 
Fifteen  pores  above  pectoral. 

Body  elongate,  much  compressed,  covered  with  small, 
smooth,  imbedded  scales.  Mead  very  short,  blunt  in  pro- 
file; mouth  short,  terminal;  lower  jaw  heavy,  projecting, 
its  lip  with  two  small  cirri;  teeth  subequal,  small,  blunt- 
ish,  close  set,  in  one  row  in  each  jaw;  eyes  4  in  head, 
near  together ;  snout  4;  supraorbital  cirri,  2}^  in  head; 
interorbital  space  with  two  large  -superciliary  cirri;    top 
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of  head  and  nape  covered  with  series  of  erect  cirri,  the! 
longest  nearly  as  long  as  eye :  about  1 5  minute  cirri  alon^  I 
dorsal  edge  of  lateral  pores,  one  on  each  pore.  RowS'l 
of  pores  running  around  eye,  linder  preopercle,  and  alongl 
entire  length  of  the  short  lateral  series;  about  15  in  lateral! 
series,  which  is  2  in  length  of  head:  gill-rakers  not  de-! 
veloped;  gill-membranes  not  joined  to  the  isthmus.  Dor- J 
sal  fin  beginning  over  pectoral  and  running  to  caudal; 
anterior  rays  fringed  with  fleshy  cirri:  first  ray,  including  1 
cirri,  3  in  length  of  head;  anal  beginning  close  behind] 
vent  and  running  to  caudal,  lower  than  dorsal ;  vent  aboutl 
\^  distance  from  tip  of  snout  to  tip  of  caudal;  diatance  J 
from  base  of  ventral  to  vent  4^^  in  length  of  body;  peol 
toral  fin  but  little  shorter  than  head,  its  breadth  at  base] 
not  half  its  length. 

Color,  in  spirits,  pale  brownish,  with  about  13  darlcl 
blotches  along  dorsal  and  anal  fins;  more  distinct  on  dor- 1 
Sill;  a  black  spot  on  fourth  to  sixth  dorsal  spines  veryj 
distinct;  a  very  faint  spot  on  anterior  part  of  anal;  a  fevrl 
dark  markings  about  head  and  nape.     Cirri  mostly  pale. 

One  fine  specimen,  6%  inches  long,  from  Point  Orchard,.! 
near  Seatde.     Collected  by  Prof.  O.  B.  Johnson. 

This  species  seems  to  belong  to  Bryostemma  poIyaeto-\ 
ccphalum.  As  figured  by  Mr.  Nelson,  the  latter  species  \ 
seems  to  differ  in  the  absence  of  the  lateral  pores  and  ta  i 
the  much  shorter  and  broader  pectoral  fin;  the  propor- J 
tions  of  the  body  before  the  vent  are  also  different, 

A  number  of  young  spe(!imens  collected  by  the  Alba- 
tross in  Alaska  seem  to  belong  to  the  same  species. 
These  are  more  elongate  and  less  compressed,  the  body 
much  mottled  and  vaguely  barred,  the  ventral  fins  cheq- 
iiied  in  fine  pattern:  head  sand  color:  a  black  blotch  on 
fourth  to  sixth  dorsal  spine;  anterior  dorsal  spines  little 
elevated  and  with  few  fringes:   sides  of  head   with  few 
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cirri,  except  in  one  specimen  in  which  the  cheeks  are  cov- 
ered with  cirri  densely  matted.  Evidently  the  species  is 
very  variable. 

no.     Bryostemma  nugator  Jordan  and  Williams,  n.  sp. 
Plate  ci. 

Head  5"^  ;   depth  5>^;   dorsal  LIV;    anal  41;    ventral 
1,3;   pores  of  lateral  series  25. 

Body  elongate,  formed  as  in  Pholis^  less  compressed 
than  in  Bryostemma  polyactoccphalum ,  covered  with  small, 
smooth,  imbedded  scales.  Head  short,  very  obtuse,  almost 
truncate;  top  of  head  from  nostrils  to  near  front  of  dorsal 
covered  with  fleshy  cirri,  much  smaller  than  in  Bryos- 
temma  polyactocephaluin ;  only  two  or  three  small  ones 
extending  on  first  dorsal  spine ;  supraorbital  cirrus  short, 
4  to  5  in  head;  two  small  cirri  placed  at  the  sides  of  snout, 
with  a  larger  median  one  behind  them,  forming  a  triangle; 
jaws  equal;  mouth  horizontal,  the  angle  extending  to 
below  pupil;  eyes  small,  4  in  head;  snout  very  short, 
almost  vertically  truncate,  ^  of  eye;  teeth  of  both  jaws 
subequal,  short,  bluntish  and  close  set.  Lateral  series 
short,  75^  in  length  of  body,  concurrent  with  the  dorsal 
outline  of  body.  A  line  of  pores  begins  in  front  of  eye 
on  a  level  with  pupil,  runs  under  eye  and  to  a  level  with 
pupil  again,  then  back  to  and  along  the  ^entire  length  of 
the  short  lateral  series.  Gill-rakers  not  developed;  gill- 
membranes  free  from  isthmus.  Vent  ^  distance  from 
tip  of  snout  to  tip  of  caudal;  distance  from  origin  of 
ventral  to  anus  4^/^  in  length  of  body.  Pectoral  fin  5J^ 
in  body,  as  long  as  head.  Dorsal  fin  beginning  in  front 
of  the  pectoral,  highest  along  the  posterior  half;  the 
longest  spine,  zVi  in  head,  the  fin  higher  than  anal; 
dorsal  slightly  joined  to  caudal;  anal  separated  from 
caudal;  caudal  rounded,  i|  in  head;  first  dorsal  spine 
^yi  in  head,  its  surface  with  2  or  3  small  cirri. 
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Color  of  one  specimen,  probably  male,  dark  browns 
with  13  pale  cross-bars  along  back,  extending  on  dorsal 
fin;  along  sides  these  become  obsolete;  on  belly  they 
become  increased  in  number  and  broaderted  below;  dor- 
sal fin  with  13  large,  very  distinct,  black  ocelli,  with  yel- 
lowish rings,  one  between  each  pair  of  the  pale  .blotches ; 
anal  with  about  7  small  blackish  spots  at  base  on  posterior 
part,  the  fin  otherwise  nearly  plain ;  caudal  faintly  barred 
with  light  and  dark;  pectorals  pale,  with  t^vo  dark  pale- 
edged  oblique  bars  before  them;  sides  of  head  with  irreg- 
ular dark  vertical  bars,  one  of  them  forming  an  inverted 
X  below  eye,  this  and  others  extending  across  lower  jaw ; 
cirri  mostly  black. 

The  other  specimen,  probably  the  female,  has  the  body 
nearly  plain  brown,  the  dorsal  with  but  4  ocelli,  the  ante- 
rior nine  being  replaced  by  dark  bars  on  the  fin;  anal 
with  dark  oblique  cross-bars ;  pectorals  barred  with  black. 
Markings  on  head  more  sharply  defined,  coloration  other- 
wise similar.  This  second  specimen  is  4)^  inches  in 
length;   the  other,  4. 

These  two  specimens  were  taken  near  Seattle  and  pre- 
sented by  the  Young  Naturalists'  Society.  They  are 
numbered  3134  on  the  register  of  the  Leland  Stanford  Jr. 
University  Museum. 

Three  additional  specimens  of  Bryostemnta  nugator 
were  taken  by  Mr.  Slarks  in  rock  pools  on  Channel 
Rocks.     The  life  colors  of  these  were  as  follows: 

Color,  dark  red  above,  oranfje-brown  below,  belly  cream 
color:  sides  below  with  cream-colort'd  cross-bars,  wider 
tluu)  eye,  niniiin^  Iconi  tlu-  a\-i<  ot  body  downward  and 
t;iclin;;  into  tin-  i,a'iuT;.l  .lIui-  Ivlow;  a  ^-shaped  mark 
downw^irds  lioin  I'Vf.  ;u-rn»  l>r,iiulii.)Slfnals  to  isthmus. 
..  Minilai-  mark  In'himl  ry,'>.  .u■L■o<^  t-d-e  of  preoperck- 
lliis  hist  soiiu-linu's  brnki'ii  up  .n!,l  chain-like:    top  of  head 
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dark ;  snout  light ;  2  oblique  dark  bars  at  base  of  pectoral ; 
dorsal  with  12  or  13  sharp  dark  brown  spots  as  large  as 
eye,  edged  with  bright  red,  these  arranged  regularly  along 
the  whole  length  of  fin;  pectorals  and  caudal  bright  red, 
with  wavy  irregular  brown  lines  running  across  the  rays; 
anal  red,  with  dark  brown  bars  as  wide  as  the  interspaces 
running  obliquely  downwards  and  forwards;  ventrals 
light  brown. 

111.  Pholis  ornatus  (Girard). 

This  blenny  is  extremely  abundant  in  Puget  Sound, 
where  many  specimens  were  taken.  It  is  found  under 
rocks  between  tide  marks,  reaching  a  length  of  a  foot. 
No  specimens  were  found  at  Neah  Bay.  The  species 
varies  much  in  color,  being  typically  yellowish -green 
with  dark  markings,  but  varying  to  brown  or  cherry  red 
with  the  markings  faint  or  obsolete.  One  specimen  is 
notably  different  in  color:  Body  purplish  red,  lighter  on 
the  belly;  two  conspicuous  black -bordered  white  spots 
on  front  of  dorsal;  a  light  streak  bordered  with  black 
from  eye  to  nape;  pectorals  one -fourth  shorter  than  in 
the  others.  Dr.  Gill  tells  us  that  the  generic  name  Pholio 
Scopoli  is  equivalent  to  the  later  Mnnenoides, 

112.  Apodichthys  flavidus  Girard. 

Common  in  shallow  water  among  the  kelp.  It  varies 
from  bright  green  to  red,  orange  or  violet.  Two  speci- 
mens belonging  to  the  green  form  (var.  vircscens)  were 
taken  by  us  in  Puget  Sound;  the  larger  10  inches  in 
length,  the  smaller  3  inches.  These  differ  in  color  from 
the  typical  examples.  The  large  one  is  a  bright  grass- 
green,  mottled  with  light  gray;  a  series  of  blended  white 
spots,  as  large  as  eye,  along  the  axis  of  body  from  the 
pectoral  fin  to  the  middle  of  caudal  peduncle ;  belly  with 
many  similar  spots  smaller  in  size  and  somewhat  sharper  in 
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outline ;  a  row  of  conspicuous  black  spots,  irregular  in  size, 
shape  and  position,  along  back  at  the  base  of  dorsal  spines ; 
a  black  line  as  wide  as  pupil  from  nape  to  eye,  a  similar 
line  from  eye  to  posterior  end  of  maxillary;  a  faint  light 
streak  across  cheek  posteriorly ;  cheek  and  base  of  pec- 
toral dusted  with  fine  dark  points. 

The  small  one  is  bright  green  without  distinct  markings 
on  body;  a  silvery  bar,  running  posteriorly  from  tip  of 
snout  through  eye,  across  cheek,  to  the  middle  of  oper- 
cle ;  no  bar  downward  from  eye  to  maxillary,  or  from  eye 
to  nape  as  in  the  large  one. 

113.  Xererpes  fucorum  (Jordan  &  Gilbert). 
Recorded  by  Jordan  &  Gilbert  as  rather  rare  on  Waadda 

Island.  No  specimens  obtained  by  us.  The  new  genus 
Xererpes  Jordan  &  Gilbert  is  distinguished  from  Apo- 
dichthys  by  the  small  anal  spine,  which  is  not  grooved  in 
front. 

114.  Anoplarchiis  atropurpureus  (Kittlitz). 

Taken  at  Neah  Bay  and  in  the  vicinity  of  Seattle. 
Abundant  under  rocks,  above  low  tide  mark,  in  company 
with  XiphidioH  xiphhtes  and  Pholis.  It  reaches  a  length 
of  8  inches.  These  specimens  are  scaled  on  the  poste- 
rior half  of  the  body  only,  which  is  probably  true  of  the 
genus  as  a  whole. 

115.  Xiphistes  chirus  (Jordan  &  Gilbert). 

The  most  common  blenny  in  Puget  Sound,  where  we 
obtained  specimens  in  abundance.  At  Neah  Bay  JVipki- 
(friiii  fiiiiri'fiiiii  and  riipa-lrc  were  found.  We  found  neither 
1)1    tlu-:^e   in    thi:    \icinity  of    Seatile.      \'ariable    in    color. 


1  dull  hroun  10  hri-ht    red.      This 


specie 


Ihe    l_\pe    <.l     ;i    disiinei    ;;eiius.    Xiphhtei.    distinguished 
lioTU  \ip/i/\lio'i  hy  \W  well-<U'\eluped  pectoral. 
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116.     Xiphistes  ulvs  Jordan  &  Starks,  n.  gen.  and  n.  sp. 
Plate  cii. 

Head  8  in  length  of  body;  depth  lo;  dorsal  LXXIV; 
anal  III,  48;  eye  5  in  head;  maxillary  2^  ;  pectoral  3^. 

Body  eel -shaped  as  in  the  related  species  X.  chirus; 
head  short;  mouth  small,  oblique,  maxillary  extending  to 
below  posterior  margin  of  eye;  jaws  subequal,  with  ca- 
nine teeth;  4  enlarged  canines  in  front  of  lower  jaw; 
teeth  in  upper  jaw  gradually  enlarged  from  behind  for- 
wards; eye  moderate,  equal  to  length  of  snout;  interor- 
bital  space  prominent,  sharply  convex,  narrower  than 
width  of  eye;   nape  not  constricted. 

Five  mucous  canals  radiating  downwards  and  back- 
wards from  eye,  not  reaching  to  edge  of  preopercle;  the 
branches  running  upwards  from  upper  lateral  line  ending 
on  the  membrane  of  dorsal,  the  lower  lateral  line  not 
connected  with  the  abdominal  line.  Lateral  line  other- 
wise as  in  Xifhistcs  chirus.  Origin  of  dorsal  at  a  dis- 
tance behind  nape  equal  Ho  distance  from  nape  to  middle 
of  eye;  the  fin  posteriorly  barely  connecting  with  caudal, 
anal  with  3  spines,  its  origin  about  a  head's  length  nearer 
snout  than  base  of  caudal,  connected  with  caudal  poste- 
riorly; pectorals  equal  in  length  to  snout  and  half  eye, 
slightly  shorter  than  caudal;  caudal  rounded,  fan-shaped. 

Color  olive -green  above,  very  bright  green  below; 
sides  along  middle  and  lateral  line  posteriorly,  with  con- 
spicuous white  spots,  half  as  large  as  pupil,  each  with  a 
black  spot  before  and  behind  it;  a  black  streak  from  tip 
of  snout,  through  eye,  to  nape,  a  streak  starting  from  eye 
behind  quickly  fading  out;  dorsal  darker  than  body,  un- 
marked; the  anterior  third  of  anal  green  without  mark- 
ings, behind  this,  faint  cross-bars  of  brown  appear,  these 
grow  broader  and  darker  posteriorly;  caudal  olive  green 
with  a  light  bar  across  base;  pectorals  green  without 
markings. 


84S  CALIFORMIA    ACADBMV   OF    SCIBKCES. 

One  specimen  obtained  on  Waadda  Island,  Neah  Baj^( 
It  was  found  high  on  the  rocks,  among  alga;   just  b^low 
high  waler  mark.     Length  5  inches. 

This  species  is  verj'  closely  related  to  .Viffti&tes  eJUms,, 
It  differs  from  it  chiefly  in  ha^'ing  3  anal  spines,  in 
braoches  of  the  upper  lateral  line  running  higher,  and  ] 
coloration.     It  is  numbered  3132  on  ihe  register  of 
Iceland  Stanford  Jr.  Univer&iij-  Museum. 

117.  XiphidioQ  nipestre  (Jordan  &  Gilbert).     Plate  cffiJ 
Equally  abundant  with  Xiphtdiou  mncosHm  under  rocki 

about  Neah  Bay,     It  does  not  reach  such  a  large  s«e  s 
the  latter, 

118.  Xipbidioa  mttcostim  Girard. 
Abundanl  al  Neah  Bay,  where  it  was  found  under  rock 

betweentidemarks.iacompanymtb.V.  rupfUre.   Reachei 
a  length  of  18  inches. 

Family  STICH.^ID.E. 

119.  Lompenus  angoillaris  (Pallas). 
Taken  in  abundance  with  seines  along  sandy  beachtia 

in  Puget  Sound.     It  reaches  a  length  of  20  inches. 

Family  CRYPTACANTHODID.-E. 

120.  Delolepis  yirgatas  Bean. 
.\  stuffed  skin  from  near  Seattle  is  in  the  collectioa  < 

the  Young  Naturalists'  Society,  collected  by  Prof.  O.  B." 
Johnson. 

Family  ANARRHICHADID.-E. 

121.  Anarrhichthys  ocellatus  ( Ayrcs).     \Voi,f  Fish. 
Kan;    in    I'ui;i;t   Sound:    (itort-   ominnn   soiith\v;ird.       It 

reaches  a  lfn;,fth  ot  S  ttet,  and  is  :ir]mutiiiies  eatt'n.  It 
feeds  on  Crustacea  and  mussels,  wliich  it  pulls  off  from 
the  rocks  and  crushes  between  iis  pawLTt'ul  jaws. 
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Family  ZOARCID^. 

122.  Lycodopsis  paucidens  (Lockington). 

Abundant  in  Puget  Sound.  Length  about  lo  inches. 
Not  taken  by  us.  The  large-mouthed  specimens,  called 
by  Jordan  &  Gilbert  paucidens,  are  the  male  and  the 
small-mouthed  ones,  called  facificus^  the  female  of  the 
same  species. 

Family  SCYTALINID^. 

123.  Scytalina  cerdale  Jordan  &  Gilbert.     Plate  civ. 

Specimens  were  found  in  abundance  in  the  loose  gravel 
under  boulders  at  Waadda  Island,  Neah  Bay.  It  has  not 
been  taken  since  1881,  when  Drs.  Jordan  &  Gilbert  took 
the  two  type  specimens  (one  of  which  was  afterwards 
destroyed  by  fire)  in  this  locality. 

The  skeleton  does  not  differ  essentially  from  that  of 

Lycodopsis  paucidens,  with  which  it  has  been  compared. 

The  skull  is  not  at  all  depressed,  the  wide  depressed  form 

of  the  head  of  the  fish  is  due  to  the  fleshy  cheeks.     The 

frontals  take  up  the  greater  part  of  the  top  of  the  skull, 

the  parietals  are  separated  by  the  supraoccipital,  which 

extends  forward  to  the  frontals.     Opercles  all  present. 

Lower   jaw  large  and   strong.      Post -temporal  scarcely 

so  firmly  attached  as  in  Ly codes;    the  clavicle  long  and 

slender. 

Familv  GADID^. 

124.  Microgadus  proximus  (Girard).     Tomcod. 

A  few  specimens  obtained.  Very  abundant.  Taken 
in  large  numbers  by  the  fishermen.  It  is  a  food  fish  of 
some  value,  and  meets  with  a  ready  sale.  It  reaches  a 
length  of  a  foot. 

125.  Gadus  macrocephalus  Tilesius.     Alaska  Cod. 

Not  uncommon  in  certain  localities  near  Cape  Flattery. 
This  is  probably  its  southern  limit. 

2d  See.,  Vol.  V.  (  65 )  December  19,  1895. 
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136.     PoUachiBS  fncencis  (Jordan  &  Gilbert). 

Occa^ioDally  taken    in   deep  water   in    Pugel    Soand. 
Not  obtained  bv  us. 


Family  >rERLrCCllD.t. 
127.     HerlDCdas  prodacttis  .\yres.     Hake. 

Abundant.  It  does  not  rank  high  as  a  food  fish,  as  its 
flesh  is  soft  and  wateo'.  It  reaches  a  length  of  over  a 
feet. 

Family  TRACHYPTERID.t. 
138.     Trachyptems  rez-salmononun  Jordan  &  GQbert. 
King  of  the  Salmon. 
Verj-  rare.     Two  specimens  recorded  from  Neah  Bay, 
where  it  is  regarded  by  the  Indians  as  a  sacred  fish,  the 
King  ot  the  Salmon. 

FaraUy  PLELTlONECTID.t. 
iig.  Hippoglossos  hippoglossBS  (Linnieus).  FIai.ibut. 
One  of  the  most  valuable  iish  taken  in  the  region.  It 
is  found  most  abundant  off  Cape  Flattery.  Several  lish- 
ing  schooners  are  engaged  in  the  halibut  fishery.  It 
reaches  a  weight  of  over  300  pounds,  and  a  length  of  5 
or  6  feet. 

130.  Eopsetta  jordani  (Lockington). 

Not  abundant  in  Puget  Sound.  It  reaches  a  length  of 
iS  inches  and  a  weight  of  3  to  5  pounds.  A  fine  food 
lish.      Nor  seen  by  us. 

131.  Hippoglossoides  elassodon  Jordan  &  Gilbert. 
Common.     The  typi'^  ot  (hi.^  species  were  tirst  obtained 

at  -Seattle  ;ind  Tacnma.  where  it  was  taken  with  hook  and 
line  from  the  wharves.      Length    about  a  toot. 


^ 
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132.  Lyopsetta  exilis  (Jordan  &  Gilbert). 

A  small  flounder;  not  very  abundant.  It  does  not 
reach  a  length  of  over  9  inches.  It  is  of*  no  value  as  a 
food  fish.  A  specimen  in  the  collection  of  the  Young 
Naturalists'  Society  has  the  right  pectoral  black,  but 
it  is  not  otherwise  peculiar. 

133.  Psettichthys  melanostictus  Girard. 

Abundant.  It  is  one  of  the  best  of  the  flounders  for 
food.     It  reaches  a  length  of  20  inches. 

134.  Citharichthys  sordidus  (  G  irard ) . 

Very  common  in  deep  water  in  the  sound;  weight  ij4 
pounds. 

135.  Isopsetta  isolepis  (Lockington). 

Common  in  rather  deep  water.  It  reaches  a  length  of 
15  inches.     Not  taken  by  us. 

136.  Isopsetta  ischyra  (Jordan  &  Gilbert). 

Not  common.  The  type  from  Elliot  Bay,  near  Seattle, 
where  it  was  taken  with  a  seine.     Length  18  inches. 

137.  Parophrys  vetulus  Girard. 

Very  abundant.  Many  specimens  collected  with  a 
seine  in  shallow  water.  It  is  a  good  market  fish,  and 
reaches  a  length  of  14  inches.  The  young  are  spotted 
with  blackish. 

138.  Lepidopsetta  bilineata  (Ayres). 

Very  common.  Specimens  secured  in  abundance  on 
sandy  beaches.  About  18  inches  in  length.  Puget  Sound 
specimens  are  rougher  than  those  found  farther  south. 

139.  Platichthys  stellatus  (Pallas).     Diamond  Floun- 
der. 

The  commonest  flounder  in  the  sound.  It  is  not  held 
in  as  high  esteem  as  a  food  fish  as  some  of  the  other 
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8.     Gasterosteas  microcephalos  Girard. 

One  aduh  58  mm.  in  length,  and  three  youn^  34  mm. 
in  length,  were  taken  in  Green  Lake.  The  adult  had  7 
well  developed  plates,  the  young  had  but  5.  ll  was  of 
interest  to  note  that  these  specimens  seemed  to  indicate 
that  the  young  have  the  plates  well  developed  first  on  the 
sides  below  and  between  the  dorsal  spines,  and  that  the 
dorsal  portions  oi  the  plates  were  the  first  to  develop.  The 
young  were  much  lighter  in  color  than  the  adult.  Eleven 
specimens,  apparently  all  adults,  were  taken  in  Lake 
Union.  These  were  apparently  similar  to  those  from 
Green  Lake,  except  they  had  9  or  10  plates. 

g.     Cotttis  asper  Richardson. 

Twentj'-eight  specimens,  2  to  5  inches  in  length,  taken 
July  36.  in  Lake  Washington.     A  common  species. 
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LIST  OF  PLATES. 

LXXYI.  Zalarges  nimbarius:  type.    Open  sea. 

LXXYII.  HexafsprammuH  otakii:  type.     Tokio. 

LXXVIIl.  Oxylebius  pictuH.     From  Monterey. 

LXXIX.  Jordania  zonope:  type.     Point  Orchard. 

LXXX.  Rnscarius  meauyi:  type.     Point  Orchard. 

LXXXI.  Radnlinus  asprellus.     Near  Seattle. 

LXXXII.  Oligocottns  embryum:  type.     Neah  Bay. 

LXXXIII.  DauycottnH  setiger.     From  Uualaska. 

LXXXIV.  Ascelichthys  rhodorus.     From  Waadda  Island. 

LXXXV.  Psychrolntes  zebra.     From  Point  Orchard. 

LXXXVI.  Gilbertina  sigalutes:  type.     Point  Orchard. 

LXXXVII.  •  Rhamphocottus  richardsouii.     From  Point  Orchard. 

LXXXVIII.  Podothecus  accipiter:  type.     Robin  Island. 

LXXXIX.  Podothecus  veteruus:  type.     Robin  Island. 

XC.  Stelgis  vulsus:  type.     Point  Reyes. 

XCI.  Averrnncus  emmelaue:  type.     Point  Orchard. 

XCII.  Xystes  axinophrys:  type.     Point  Orchard. 

XCIII.  Xenochirus  triacanthus.     From  Point  Orchard. 

XCIV.  Lethotremns  vinolentus:  type.     Point  Orohai'd. 

XCV.  Neoliparis  mncosus.     From  off  San  Francisco. 

XGVI.  Neoliparis  greeni:  type.     Victoria. 

Neoliparis  floras:  type.     Waadda  Island. 

XCVII.  Liparis  cyclopus.     From  Elliot  Bay,  near  Seattle. 

XCVIII.  Liparis  dennyi:  tj'pe.     Admiralty  Inlet,  near  Seattle. 

XCIX.  Ronquilus  jordani.     From  Elliot  Bay. 

C.  Clevelandia  ios.     From  Elliot  Bay. 

CI.  Bryostemma  nugator:  type.     Elliot  Bay. 

CII.  Xiphistes  ulvie:  type.     Waadda  Island, 

cm.  Xiphidion  rupestre.     From  Waadda  Island. 

CIV.  Scytalina  cerdale.     From  Waadda  Island. 


MEXICAN  F0RMICID2. 

BY    THEO.    PERGANDE. 

The  present  paper  is  based  upon  a  collection  of  Form- 
icidze,  made  by  Messrs.  Eisen  and  Vaslit  during  Septem- 
ber, 1894,  in  the  Cape  Region  of  Lower  California  and 
during  October  and  November  on  the  mainland  of  Mex- 
ico; the  majority  having  been  taken  in  the  territory  of 
Tepic,  and  on  an  overland  trip  from  the  city  of  Tepic  to 
Mazatlan,  all  on  the  Pacific  Coast  of  Mexico. 

In  addition  to  a  few  species  which  have  been  previously 
recorded  by  me,  the  collection  contains  quite  a  number 
of  new  or  otherwise  interesting  forms,  some  of  which 
have  not  heretofore  been  observed  to  occur  so  far  north, 
while  a  few  extend  their  territory  into  Texas  and  even  as 
far  east  as  Missouri. 

Subfamily  Camponotini. 

I.     Brachymyrmex  admotus  Mayr. 

Brachymyrmri:  adiaolut  Mayr.,  Verb.  zool.  bot.  Oes.  Wien,  xurii, 
1887,  p.  523. 

Worker:  Length,  1,6  mm.  Head  somewhat  longer 
than  broad,  its  sides  nearly  parallel  and  slightly  arcuate; 
the  occiput  emarginate.  Clypeus  broader  than  long, 
strongly  convex,  arcuate  in  front.  Scape,  reaching  be- 
yond the  occiput.  Ocelli  very  minute.  Mandibles  nar- 
row and  furnished  with  four  acute  teeth;  their  surface 
polished,  indistinctly  striated  and  sparsely  punctured- 
Thorax  not  much  longer  than  the  head,  stout,  of  nearly 
eijual  width;  the  prothorax  :ilioiU  one-Jourlh  narrower 
than  the  head:  (.-oTUilriclinn  In'twccii  the  niesn-  and  meta- 
iiolHin  iMlluT  ,i,-<-|i.  iIk-  a.'>lisil.\  ni  ihr  tiu-lani>tiiin  Hat 
-iiKl  Inni-.T  llKiri  l)u-  li.isal  -r,  li,.,,.  S,:,U-  small,  nurrow. 
ruumi,',!    :,t    .iprx.       IC.uiiv    Miita.r    n,    hndy  polished,  the 
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Striae.  Pubescence  yellowish,  the  erect  hairs  rather  coarse 
and  sparse,  most  dense  on  the  abdomen;  antennas  and 
legs  without  erect  hairs.  Appressed  pubescence  most 
dense  on  the  head,  antennae  and  legs. 

Color  of  the  head,  antennce  and  thorax  brownish -yel- 
low, the  abdomen  somewhat  darker  brown,  with  the  su- 
tures paler.  Clypeus,  mandibles  and  legs  paler  yellow, 
the  femora  often  more  or  less  distinctly  dusky. 

Five  specimens.     Tepic,  Mexico. 

2.     Prenolepis  longicornis  (Latr.)  Roger. 

Formica  longicornis  Latreille,  Hist.  nat.  Foiirmis,  1802,  p.  113. 
Prenolepis  longicornis  Roger,  Verz.  d.  Formicideu,  1863,  p.  10. 
For  synonyms  and  references,  see  Dalla  Torre,  Cat.  Hymenoptero- 
rum,  ^ii,  Formicidoe,  1893,  p.  179. 

Worker:  Length,  3  mm.  Head  about  twice  as  long  as 
broad,  rounded  behind,  its  sides  nearly  parallel.  Cly- 
peus strongly  convex  and  with  a  rather  sharp  median 
carina.  Mandibles  narrow  and  with  about  four  or  five 
acute  teeth.  Antennae  very  long  and  slender,  the  scape 
about  three  times  the  length  of  the  head.  Thorax  elon- 
gated, slender;  dorsal  surface  of  the  pro  -  mesonotum 
slightly  arcuate,  the  suture  dividing  them  nearly  obsolete; 
metathorax  slightly  elevated  posteriorly,  gently  and  uni- 
formly arcuated  and  furnished  each  side,  above  the  coxae, 
with  a  small  conical  tubercle. 

Scale  stout,  narrow,  slightly  broadest  at  apex.  Abdo- 
men ovoid,  pointed  posteriorly.  Legs  long  and  slender. 
Pubescence  whitish;  erect  hairs  coarse  and  rather  sparse ; 
a  few  semi -erect  hairs  on  femora  and  tibiae;  appressed 
pubescence  observed  only  on  legs  and  antennae.  Head 
and  body  polished  and  faintly  shagreened. 

Color  black,  with  a  bluish  reflection  on  the  head  and 
thorax;  scape  and  legs  black  or  brownish;  palpi  whitish ; 
tarsi  and  posterior  margin  of  the  abdominal  segments  yel- 
lowish or  brownish. 
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Numerous  specimens.     Tepic.  Mexico. 

A  cosmopolitan  species:  common  in  the  tropical  re- 
gions of  Asia,  Africa,  Australia  and  America,  and  in 
many  of  the  hothouses  of  Europe  and  this  country. 

3.         PRENOLEPIS      ANTHRACIXA      Rog.     Var.      NODIFERA 

Mayr. 

PrenoUpia  Hodifera  M»jr,  Sitzber.  Ac»d.  Wiea,  Iii.  1870,  p.  388. 
PrtnoUpU  nodi/era  Msjt,  Verb.  zool.  bol.  Gea.,  %%,  1870,  p.  948, 
Prenaltpii  noJI/rra  Foiel,  ^ittbeiL  MuDch.  eat.   Tor.,   t.   7,   18SI< 

p.  2. 
PrenoUpi*  itodi/tra  Toiel,  Bull.  soc.  Taud.  BC.  aat.  (2)  u,   P.  91, 

IS84,  p.  34S. 

Worker:  Length,  2.4-2.8  mm.  Head  about  twice  as 
long  as  broad,  the  sides  parallel  and  nearly  straight, 
rounded  behind  the  eyes,  the  occiput  slightly  emarginate. 
Cl3'peus  of  the  usual  form,  rather  strongly  convex  and 
carinated  along  the  middle.  Mandibles  furnished  with 
six  acute  teeth.  Antenna;  rather  stout,  the  scape  about 
one-fourth  longer  than  the  head.  Thorax  of  the  usual 
shape  in  this  genus,  the  meso-metanotal  constriction  deep; 
the  metanotum  convex,  elevated,  nodiform,  with  an  acute 
angle  each  side  at  base  of  the  declivity.  Scale  narrow, 
wedge-shaped,  somewhat  broadest  and  slightly  rounded 
at  the  apex.  Abdomen  of  the  usual  shape.  Legs  rather 
stout. 

Erect  hairs  blackish,  rather  coarse  and  quite  dense, 
though  less  dense  on  the  scape  and  legs.  Appressed 
pubescence  whitish,  most  dense  on  the  legs  and  antennse. 

Color  bliick,  polished,  the  ihorax  and  scale  sometimes 
(lark  brown.  Mandibles,  b.isf  <ii  scapo,  trochanters,  tarsi 
^iud  snnu-tinK-,-  \hv  ai-ev  ni  irm-ra  and  tibi;.-  velknvish 
..,■  l^i-nwni-h-v.-llnu:  ,>,,M,'!iMr  ,,,,-in  ..i  ahaoiniiial  sea- 
nn.-n'-.  ii  ,'M,-nur,l.  v\l)iLi-h. 
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Length,  4  mm.  Head  about  as  broad  as  long;  eyes 
larger,  the  antennae  more  slender,  the  clypeus  shorter, 
broader  and  more  distinctly  truncate  in  front  than  in  the 
worker.  Thorax  broader  than  the  head  and  but  slightly 
convex  above.  Scutellum  broader  than  long;  the  meta- 
notum  short,  convex,  with  two  more  or  less  distinct  fovea? 
near  its  anterior  margin.  Scale  broader  than  in  the 
worker,  its  upper  edge  arcuate.  Abdomen  elongate 
ovate.  Legs  stouter  than  in  the  worker.  Erect  hairs 
rather  short  and  fine,  the  appressed  pubescence  very 
dense  on  the  head  and  abdomen. 

Color  of  the  head,  antennae,  mandibles,  some  parts  of 
the  thorax  and  legs  brownish  -  yellow ;  the  rest  dark 
brownish. 

Wings  wanting. 

Male:  Length,  2.6  mm.  Head  slightly  shorter  and 
the  eyes  larger  and  more  projecting  than  in  the  worker. 
Mandibles  narrow  and  with  but  one  tooth  at  the  apex. 
Metanotum  not  elevated  or  nodiform,  gently  sloping  to- 
wards the  scale,  with  two,  posteriorly  uniting,  median 
carinae.  Scale  broader  than  in  the  worker,  its  apex  ar- 
cuate. Genital  claspers  long,  slender,  curved  slightly 
inward,  and  furnished  with  numerous  rather  long  and 
slender  hairs.  Wings  brownish,  the  stigma  and  veins 
darker. 

Erect  hairs  finer  than  in  the  worker,  especially  those  of 
the  abdomen.  Scape  without  erect  hairs.  Appressed 
pubescence  dense,  particularly  so  on  the  head  and  thorax. 

Coloration  as  in  the  worker. 

Many  workers,  twenty  males  and  two  females. 

Tepic,  Mexico;  *San  Jose  del  Cabo  and  Sierra  San 
Lazaro,  Cape  Region,  Lower  California. 
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,     Camponotus  esukiens  (Smith)  Mayr. 
Formica  '-urhni  Smith,  Cat.  Hjrm.  lui.  Brit.  Mna.,  vi,  1S5S,  p.  tM. 
Camponotus  vtilpiaoA  Uayi,  Terti.  Kool.  bot.  Ues.,  Wien,  xii,  188% 

pp.  USM  nud  770. 
CampoHotat  e^nrinu  Moyr,  Verb,  <col.  bot.  Ges.,  Wien,  liii,  I86X 


ForTi 


j-Noi 


Formica  (Camp'inotue)  f 

Oonim.,  p.  1. 
Vampowtun  Mrictpi  at.  tturltiii  Fore],  Bull.  hop.  VauJ.  bo.  u«( 

x»i.  1'.  81,  187B.  p.  7Q. 
Camponotm  unvrirnt  McCook.   Pro<<.  Acnd.   Nut.  8i:.,  Fhilac]., 

p.  140. 
Campanofu*  alrictim  st.  esuritn*  Forel,  Boll,  soc.  Vaud.  sc.  on 

II,  F.  ei,  1884,  p.  340. 
Numerous  workers.     Tepic,  Mexico. 


5.     Camponotus  frontalis  n.  sp. 

Large  worker:  Length,  7.8  mm.  Head  quadrangular, 
its  sides  parallel  and  gently  curved  anteriorly,  the  occiput 
slightly  emarginate.  Ctypeus  about  twice  as  long  as 
broad,  its  sides  sligbtly  diverging  anteriorly,  the  anterior 
margin  nearly  straight.  Frontal  area  small,  obsolete. 
Eyes  rather  small,  oval  and  but  slightly  projecting.  Man- 
dibles robust,  furnished  apparently  with  six  teeth.  Scale 
wedge-shaped,  stoutest  at  base,  broadest  above,  slightly 
convex  in  front,  nearly  straight  behind,  the  apex  rounded. 
Head  and  thorax  opaque  and  densely  and  finely  granu- 
lated; sparsely  punctured;  punctures  of  the  prothorax 
somewhat  coarser  and  more  numerous  and  the  surface 
slightly  relicidate.  Clypeus  rugoso-granulate.  Mandi- 
bles sub-opaque,  finely  and  densely  striated  and  sparsely 
punctured.  Abdomen  slightly  polished,  densely  and 
liiK'ly   gianuliiled,    tlie    inuuliirfs    ralher    numerous    and 


.44 


Krecl  liii 


ivhilf  iind  gli^l^'^li^lg.  that  of  the  head  short 
,■  iiliservi'il  and  inierini\ed  with  few  minute, 
nvisli  liairs.     I'ulu-sceiice  of  the  thorax  and 
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first  abdominal  segment  rather  dense,  long  and  fine;  pu- 
bescence of  the  antennae  and  legs  shorter  and  semi-erect; 
that  of  the  scape  intermixed  with  a  few  longer,  erect 
hairs. 

Color  black,  the  abdomen  with  a  slight  bluish  reflec- 
tion. Head,  in  front  of  insertion  of  antennae,  including 
the  clypeus  and  anterior  part  of  face  between  the  frontal 
carinae,  cherry -brown,  the  brown  color  extending  ob- 
liquely to  the  lower  external  angle  of  the  base  of  the  man- 
dibles; scape,  first  joint  of  the  flagellum  and  joints  two  to 
four  of  the  tarsi  somewhat  paler  brown ;  posterior  margin 
of  the  segments  of  the  abdomen  somewhat  yellowish  in  a 
certain  light. 

Small  worker:  Length,  5.4  mm.  Head  slightly  longer 
than  broad,  broadest  just  behind  the  eyes  and  slightly 
narrower  towards  the  mouth ;  the  occiput  rounded ;  cly- 
peus broadest  in  front  and  with  a  distinct  median  carina; 
the  frontal  area  more  distinct,  the  eyes  larger  and  more 
convex  and  the  antennae  longer  and  more  slender  than  in 
the  large  worker.  Head  and  thorax  opaque,  the  sculp- 
turing as  in  the  large  worker,  except  that  the  clypeus  is 
not  rugose ;  the  abdomen  is  more  distinctly  polished  and 
the  bluish  reflection  more  pronounced,  the  surface  faintly 
but  densely  wrinkled.  Pubescence  similar  to  that  of  the 
large  worker,  though  longer  and  denser  on  the  head, 
coarsest  in  front  of  the  antennae  and  sides  of  the  head. 

Color  entirely  black,  excepting  the  flagellum  and  tarsal 
joints,  which  are  darker  or  lighter  brown. 

Two  large,  fifteen  small  workers.     Tepic,  Mexico. 

This  species  resembles  very  much  Camp,  novogran- 
adense,  differing  from  it,  however,  in  the  larger  and 
broader  head  and  darker  and  differently  distributed  brown 
color  and  denser  pubescence  of  the  large  worker,  and  the 
entirely  black  head  of   the  small  worker.     It  seems  also 
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to  be  related  to  Camp,  ahsctsus  and  andrei,  bitt  differs 
from  both  in  the  bi-colored  head. 

6.  Camponoti;s  ponctui-atus  Mayr  var.  ruficor- 
NIK  n.  var. 

Small  worker:  Length,  5  mm.  Head  longer  thao- 
hruad,  slightly  narrowed  anteriorly,  its  sides  straight, 
ruiuuled  hirhind  the  eyes,  the  occiput  but  faintly  emar- 
ginate.  Clypeus  triangular  and  with  a  rather  acute,  me- 
dian carina;  its  anterior  margin  angulated.  Frontal  area 
niiniite,  thu  frontal  carina.'  nearly  parallel;  mandibles  Avith 
tour  or  live  tctth.  Antenna'  long  and  slender,  the  scape 
reaching  considerably  beyond  the  occiput.  Prothorax 
about  a.H  broad  as  the  head  behind;  suture  between  the 
meso-  and  mctanotum  obsolete,  both  segments  descend- 
ing in  an  almost  straight  line  to  the  base  of  the  scale. 
Scale  very  .stout,  of  e()ual  thickness  and  nearly  quadran- 
gular, the  anterior  face  somewhat  shorter  than  the  poste- 
rior one,  the  upper  edge  thick  and  slightly  rounded. 
Abdomen  elongate  oval.  Legs  rather  long  and  quite 
slender.  Head,  thorax  and  abdomen  delicately  sha- 
greened:   mandibles  smooth  and  sparsely  punctured. 

Erect  hairs  whitish,  rather  scarce  on  the  head  and  tho- 
rax, more  dense  and  slightly  coarser  on  the  abdomen: 
hairs  ot"  antenn;e  and  legs  short  and  appressed,  those 
along  the  inner  edge  ot  posterior  tibiiv  longer  and  semi- 
erect-  ,\ppressed  pubescence  quite  dense,  yellowish  and 
glisteniug. 

\.\)K>f  bLick.      Face  in  Iroiu  ot  c\e<,  antenniv  and  an- 
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7.     Camponotus  TEPicANus  n.  sp. 

Large  worker:  Length,  5  mm.  Head  slightly  longer 
than  broad  and  slightly  narrowest  anteriorly,  the  sides 
nearly  straight,  the  occiput  but  slightly  emarginate.  Cly- 
peus  somewhat  longer  than  broad,  slightly  broadest  an- 
teriorly, convex  above  and  without  a  median  carina,  its 
anterior  margin  arcuate.  Frontal  area  obsolete.  Man- 
dibles very  robust  and  provided  with  five  or  six  rather 
blunt  teeth.  Antennae  short,  the  scape  reaching  barely 
beyond  the  occiput.  Thorax  uniformly  arcuate  above, 
broadest  in  front  and  gradually  diminishing  in  width  to- 
wards the  scale.  The  prothorax  is  about  two -thirds  the 
width  of  the  head  and  slightly  convex  above;  sides  of 
metathorax  nearly  parallel;  sutures  between  the  segments 
distinct;  scale  stout  and  of  nearly  equal  thickness,  broad- 
est above,  the  apex  slightly  arcuate  and  bluntly  rounded. 
Legs  stout. 

Head  and  thorax  semi -opaque,  the  occiput  polished, 
densely  and  finely  granulated  and  spari^ely  punctured,  the 
punctures  most  dense  on  the  vertex  and  thorax;  an  im- 
pressed longitudinal  line  between  the  frontal  carinae. 
Clypeus  somewhat  polished,  the  granulation  extremely 
fine,  almost  obsolete,  the  surface  sparsely  punctured. 
Mandibles  nearly  smooth,  rather  indistinctly  and  finely 
striated  and  sparsely  punctured.  Abdomen  densely  gran- 
ulate-punctate. 

Erect  hairs  reddish  and  quite  dense  and  fine  on  the 
thorax  and  scale,  somewhat  coarser  and  more  sparse  on 
the  abdomen,  except  on  the  posterior  margin  of  the  seg- 
ments; very  sparse  on  the  head.  Posterior  tibia?  without 
erect  hairs:  very  few  on  the  scape.  Appressed  pubes- 
cence minute,  most  dense  on  the  thorax  and  abdomen. 

Head,  scape,  first  joint  of  the  flagellum,  thorax  and 
legs  reddish-yellow.     A  large,  somewhat  squarish,  poste- 

2d  Ser.,  Vol.  V.  (  5C )  December  30,  1895. 


866  CALIFORNIA    ACADEMY'    OF    SCIENCES. 

riorly  broadening  spot  on  the  vertex,  remainiDg  joiDts  of 
the  flagetlum,  teeth  of  mandibles,  two,  not  well  defined 
spots  on  the  pronotum,  the  dorsum  of  the  meso-  and  me- 
tanotum,  the  scale  and  abdomen  black;  the  posterior 
margin  of  the  abdominal  segments  somewhat  rellowish. 

Small  worker:  Length,  4  mm.  In  coloratioD  aod 
sculpturing  almost  identical  with  the  large  worker.  The 
scape  18  somewhat  longer;  the  coloration  of  the  head, 
thorax,  legs,  etc.,  paler  yellow,  while  the  black  color  of 
the  head  extends  over  the  entire  vertex,  the  occiput  and 
the  space  between  the  frontal  carinie. 

Three  specimens.     Tepic. 

This  may  be  a  race  of  Camp,  marginatus,  though  it  is 
more  hairy  than  any  of  the  races  of  that  species  known 
to  me. 

Subfamily  Dolichoderim. 

8,       DOLICHODERUS    GRANULATL'S    n.  Sp. 

Worker:  Length,  3.6  mm.  Head  about  as  broad  as 
long,  broadest  just  behind  the  eyes  and  narrowing  slightly 
towards  the  mouth,  the  sides  nearly  straight.  Ctypeus 
broader  than  long,  convex  and  uHth  a  median  carina,  ob- 
tusely triangular  in  front.  Frontal  area  ver\'  small,  obso- 
lete. Frontal  carina  strongly  diverging  and  but  slightly 
cutTcd  posteriorly.  Scape  reaching  beyond  the  occiput. 
Mandibles  robust  and  armed  with  four  or  live  acute  teeth. 
Thorax  stout,  compact,  narrowing.'posteriorly,  the  pro- 
thorax  nearly  as  broad  as  the  head,  somewhat  convex 
above,  its  lateral  margin  forming  a  blunt  carina:  the  dor- 
sal surface  of  the  pro-  and  mesonotum  evenly  arcuated. 
tliL-   .suturi-   bt-tween   tlicm   (ii^tinci:    i-onstriction    between 

.■^■v. ,;,■,!,    n.„;i:..n:K    :\:v    >:.-,:i';:v    --,-.]^.    r|.,;    t-xcavaied: 
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and  behind,  broadest  above,  the  edge  sharp  and  semicirj 
cular.  Abdomen  short,  broadly  oval,  about  as  long  as 
the  thorax  and  rather  broader  than  the  head.  Legs 
stout.  Head  densely  and  quite  coarsely  granulated. 
Thorax  densely  rugoso-granulate,  the  sculpturing  slightly 
stronger  than  that  of  the  head  and  somewhat  concentric 
towards  the  sides  of  the  pronotum ;  declivity  of  the  me- 
tonotum  as  well  as  both  sides  of  the  scale  transversely 
striated.  Abdomen  with  dense  and  fine  transverse  wrin- 
kles. Head  and  thorax  semi -opaque;  mandibles,  legs 
and  abdomen  polished. 

Erect  hairs  white,  most  dense  and  rather  coarse  on  the 
abdomen,  longer  and  finer  on  the  thorax  and  base  of  the 
abdomen;  quite  profuse  on  the  scape  and  legs.  Ap- 
pressed  pubescence  very  scarce,  most  dense  on  the  fla- 
gellum. 

Color  black;  mandibles,  and  sometimes  the  entire  an- 
tennae reddish -yellow,  the  flagellum  generally  brownish 
towards  the  end.  Eyes  brown.  Legs  paler  or  darker 
brown,  the  tarsi  and  trochanters  generally  brownish -yel- 
low. 

Twelve  specimens.     Tepic. 

9.  AzTEKA  ccERULEiPENNis  Emery  var.  fasciata 
n.  var. 

Large  worker:  Length,  3.4-3.6  mm.  Head  somewhat 
longer  than  broad,  slightly  narrowest  anteriorly,  the  sides 
gently  arcuate,  posterior  angles  rounded,  the  occiput 
quite  deeply  emarginate.  Clypeus  very  broad,  its  lateral 
lobes  extending  to  the  sides  of  the  head,  the  anterior 
margin  but  slightly  arcuate.  Mandibles  robust  and  armed 
with  eight  or  nine  acute  teeth.  Scape  about  as  long  as 
the  head  and  reaching  somewhat  beyond  the  occiput. 
Prothorax  about  one-fourth  narrower  than  the  head,  con- 
vex above  and  at  the  sides,  rounded  in  front.     The  me- 
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sonotum  is  somewhat  elevated  above  the  pro-  and  meta- 
notum,  convex  above,  compressed  at  the  sides,  and  much 
narrower  than  the  prothorax;  the  metanotum  broadens 
posteriorly ;  the  declivity  is  quite  abrupt  and  shorter  thao 
the  basal  section.  The  scale  is  wedge-shaj)ed,  broadest 
above,  the  apex  acute  and  arcuate.  Abdomen  small, 
broadly  oval.     Legs  stout. 

Body  polished;  mandibles  finely  and  densely  striated 
and  sparsely  punctured;  head,  thorax  and  abdomen  finely 
and  densely  punctured. 

Erect  hairs  quite  dense,  including  legs  and  antennse. 
'Appressed  pubescence  yellowish,  minute  and  rather 
dense. 

Color  of  the  head,  antennae,  mandibles  and  sometimes 
■  the  entire  legs,  reddish-yellow ;  sometimes  the  entire  face 
or  only  a  spot  between  the  frontal  carina;,  the  upper  mar- 
gin of  the  vertex  and  the  thorax  brownish;  the  legs,  ex- 
cept tarsi,  brown  or  blackish:  the  abdomen  paler  than 
the  head,  with  pale  brownish  bands.  Teeth  of  mandibles 
and  the  eyes  black. 

Small  worker:  Length,  2.4  mm.  The  head  is  propor- 
tionally smaller  and  the  occiput  less  strongly  emarginated 
than  in  the  large  worker.  It  is  almost  uniformly  brown, 
except  the  face  each  side  of  the  frontal  carina;,  the  man- 
dibles and  scape,  which  are  reddish,  and  the  tarsi  yellow- 
ish, while  the  whole  surface  is  more  highly  polished. 

Numerous  specimens.     Santiago  Ixtquintla. 

The  discovery  of  the  ^exijs  may  prove  this  to  be  a  dis- 
tinct spi'cii's. 


.mpn-sseJ. 
sliKhtly  ar- 
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cuated  in  front.  Mandibles  robust  and  armed  with  seven 
acute  teeth.  Antennae  rather  short,  the  scape  stout,  not 
reaching  to  the  occiput;  the  two  basal  joints  and  the  last 
joint  of  the  flagellum  longest,  joints  three  and  four  slightly 
longer  than  wide,  the  remaining  joints  about  as  long  as 
wide  and  increasing  gradually  in  width  towards  the  end 
of  the  antennae.  Prothorax  about  one -fourth  narrower 
than  the  head,  widest  in  front  of  the  middle  and  very 
convex;  pro-mesonotal  suture  rather  deep;  the  mesono- 
tum  distinctly  elevated  and  convex;  metanotum  not  ele- 
vated, convex  and  with  a  transverse  impression  each  side 
near  the  anterior  margin.  Scale  stout,  nearly  as  broad 
above  as  below,  the  apex  bluntly  rounded.  Abdomen 
broadly  ovate  and  about  as  long  as  the  thorax.  Legs 
stout. 

Polished.  Head  and  thorax  extremely  fine  and  densely 
punctured,  the  punctures  slightly  stronger  on  the  clypeus. 
Mandibles  finely  but  rather  indistinctly  striated  and  finely 
and  densely  punctured,  intermixed  with  few  coarser  punc- 
tures.    Abdomen  finely  shagreened. 

Erect  hairs  yellowish,  sparse  and  almost  wanting  on 
the  abdomen,  most  numerous  on  the  head  in  front  of  the 
antennae  and  mandibles,  the  thorax  and  around  the  end 
of  the  abdomen;  antenna?  and  legs  without  erect  hairs, 
except  a  few  at  the  apex  of  the  scape.  Appressed  pu- 
bescence whitish  and  dense. 

Color  lighter  or  darker  brown,  the  thorax,  legs  and  ab- 
domen sometimes  quite  pale  yellowish.  Mandibles  red- 
dish-brown, the  teeth  and  eyes  black.  Clypeus,  the  scape 
along  its  front  edge,  declivity  of  the  metanotum,  the  base 
and  sutures  of  the  abdomen  and  the  legs  more  or  less  dis- 
tinctly yellow  or  brownish-yellow. 

Small  worker:  Length,  about  3.4  mm.  Resembles  in 
every  respect  the  large  worker,  except  that  the  head  is 
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proportiooately  shorter  and  its  sides  more  strongly  a 
ated,  while  the  coloration  is  more  uniformly  brawj 
yellow, 

Twenty-two  specimens,     Santiago  Ixttjuintla, 
This  species  resembles  very  much  Azteka  angus/i 
differing  from  it,  however,  in  the  larger  size,  the  sparser 
trecC  hairs  and  the  absence  of  such  hairs  on  the  atUeaue 
and  legs. 


Tapinoma  melanocep 


1 

i  sparser 
atUeaue 

layr^l 


ALUM  (Fab.)  May 

Formicn  melanoftphain  Fabrioins,  Entom.  Syst.,  ii.  179>l,  ] 
LaMui  melanocephfiltm  Fahrioias.  Syst.  Piez.,  IS04,  p.  IIT. 
MjiTtnica  imlaaocephala  Lepeletier,  Hist.  nnt.  Ins.  Bym,,  i,  \t3i,f. 

185. 
Formica  nana  Jerdon.  Madras  Jonrn.  of  Litt.  £  Sc,  nii,  18(1,  y. 

135. 
Myrmka  pelladda  Stoitfa,  Junrn.  Proc.  Linn.  &oa.  Zool.,  ii,  IU7, 

p.  71. 
Myrmiraf  MonomoriamJ pellucidaSmith,  Cst.  Hjm.  Iqb.  Brit.Uit., 

Ti.  1858,  p.  12-1. 
Formica  fantiliaria  Smith,  Jonni.  Ftoe.  Liun.  Soa.  Zool,,  ii,  ISM, 

Buppl   p.  96. 
Tapinoma  mr lanocrphatum  Majr..  Terh.  zool.  bot.  Oca,  Wi«n,  hi. 


Mifronyrma    mclanoeephata   Roger,   Berlin   1 


.   Zeitachr.,  ti. 


One  specimen.     San  Bias. 

This  species  is  quite  common  on  all  of  the  West  Indiafl 
islands  and  has  also  been  found  in  a  hothouse  of  the  biy 
tanical  garden  at  Washington,  D.  C. 

13.       DORYMYRMEX    PYRAMICUS   Rog.  Var.  FLAVUS  Mc- 

Cook. 

Dorymyrmtx  fiauat  McConk,  Comstook.  Bep.  Cotton-wom,  IS7I| 

p.  188. 
Dorymyrmtx  pyramicut   var.   fiaviii   Maj'r.  Verh.    zool.  bol,  0*. 
Wien,  xiivi,  ISS6,  p.  133. 
Three  specimens,     San  JosiJ  del  Cabo  and  Sierra  Sm 
Lazaro,  Cape  Region,  Lower  California. 
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13.     DoRYMYRMEX  PYRAMicus  Rog.  var.  NIGRA  n.  var. 

Worker:  Length,  2.8-3.4  "^"^'  Black;  the  mandibles 
reddish -yellow,  the  under  side  of  the  head  and  the  tarsi 
brownish.  This  form  is  somewhat  more  robust,  though 
otherwise  like  Jlavus. 

Twenty-five  specimens.     Tepic. 

.  Subfamily  Ponerini. 

14.       ECTATOMMA    RUIDUM  RogCr. 

Ponera  ( Ectatomma)  ruida  Roger,  Berl.  entom.  Zeitsch.,  iv,   1860, 

p.  306. 
Ectatomma  ruidum  Mayr,  Verb.  zool.  bot.  Ges.,  Wien,  xii,  1862,  p. 

732. 
Ektatomma  scaJbrosa  Smith,  Trans.  Ent.  Soc,  London  (3)  i,  1,  1862, 

p.  31. 
Ectatomma  scabrosa  Roger,  Berl.  eutom.  Zeitfich.,  vi,  1862,  p.  292. 
Ectatomma  ruidum  Mayr,  Verb.  zool.  bot.  Ges.,  Wien,  mvii,  1887, 

p.  539. 

Eleven  specimens.     Tepic. 

This  species  is  quite  common  in  Brazil,  Central  Amer- 
ica and  the  West  Indies. 

15.  Ectatomma  (Gnamptogenys)  rimulosum  Roger 
var.  SPLENDIDUM  n.  var. 

Worker:  Length,  4-4.6  mm.  Head  longer  than  broad, 
its  sides  parallel,  the  posterior  angles  rounded,  the  occiput 
slightly  emarginate.  Eyes  convex  and  projecting,  placed 
beyond  the  middle.  Antenna*  rather  short,  the  scape 
barely  reaching  the  occiput,  the  flagellum  clavate,  joints 
two  to  eight  shortest  and  about  as  long  as  broad.  Cly- 
peus  triangular  and  about  as  broad  as  long,  the  anterior 
margin  straight,  the  upper  surface  faintly  concave.  Man- 
dibles elongated,  narrow,  leaving  a  large  triangular  open- 
ing between  them  when  closed,  the  terminal  half  curved 
downward;  the  cutting  edge  smooth  or  faintly  denticu- 
late. 
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Thorax  compressed  at  the  sides,  uniformly  and  gently 
curved  and  slightly  convex  above.  Suture  between  the 
pro-  and  mesonotum  obsolete,  both  segments  forming  odc 
piece  which  is  slightly  broadest  in  front;  pronotum  somt^- 
what  angulated  posteriorly  and  prolonged  in  front  into  a 
short  neck.  Meso-metanotal  suture  slight  and  most  read- 
ily observed  if  ^-iewed  from  the  front,  Metanotum  of 
equal  width,  the  declivity  convex  and  bordered  on  each 
side  by  a  curved  carina,  which  at  its  upper  end  forms  a 
minute  and  slightly  projecting  angle.  Node  verj-  stout, 
longer  than  broad,  truncate  in  front  and  behind,  broadest 
and  highest  posteriorly,  where  it  is  as  broad  or  somewhat 
broader  than  the  metathorax ;  it  is  longitudinally  arcuate, 
convex  above  and  at  the  sides:  on  the  anterior  end  of  its 
under  side  is  a  large,  flattened  and  backward  cur\-ed 
tooth,  the  basal  portion  of  which  extends  carina-like  to 
near  the  end  of  the  segment. 

Abdomen  longer  than  the  thorax,  anteriorly  slightly 
broader  than  the  scale  and  strongly  constricted  between 
the  first  and  second  segment.  First  segment  with  a  tooth 
below  the  insertion  of  the  scale. 

Entire  insect  polished.  Head,  thorax,  scale  and  the 
two  basal  segments  of  the  abdomen  closely  and  longitu- 
dinally striated  above  and  at  the  sides,  the  strise  some- 
what finer  on  the  second  segment  of  the  abdomen,  the 
remaining  segments  smooth  and  highly  polished.  Man- 
dibles sparsely  punctured.  Erect  hairs  of  the  body,  legs 
and  scape  tine  and  quite  profuse. 

Color  red  or  yellowish  -  red.  llic  ;ibdomen  somewhat 
p;ik-r:  the  hiMtl  itnd  tlim-iv  with  a  red  retlei-tion  and  the 
M-al.-  anil  twn  bn-.d  -.rL;niri(!-  -I  ■]:,•  .ll»ln,ncn  with  A  !u-^m- 
titul  -..Idrn  rrilr,-i..n.      (\r<]u-  rA-,-  o]"  iiKimlibK-s  hl.ick 
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•  • 

This  variety  differs  from  rimulosum  besides  the  some- 
what smaller  size,  in  the  larger  scale  and  golden  reflection. 
It  comes  apparently  also  near  Ectatomma(  Gnam-ptogenys) 
continuum^  differing  from  it,  however,  in  the  larger  size 
and  other  minor  characters. 

16.  Pachycondyla  villosa  (Fab.)  Mayr. 

Formica  villosa  Fabricius,  Syst.  Piez.,  1804,  p.  409. 

Ponera  villosa  Illiger,  Mag.  f.  Insekteuk.  vi,  1807,  p.  194. 

Ponera  hicolor  Guerin,  Icouogr.  regn.  aniiii.,  vii.  Insect.,  184o,  p. 

242. 
Ponera  pilosa  Smith,  Cat.  Hym.  Brit.  Mns.,  vi,  1858,  p.  95. 
Ponera  pedunculata  Smith,  Cat.  Hym.  Brit.  Mus.,  vi,  1858,  p.  96. 
Pachycondyla  villosa  Mayr,  Verh.  zool.  hot.  Qes.,  Wien,  xii,  1862, 

p.  720. 
Formica  villosa  Roger,  Berl.  ent.  Zeitsch.,  v,  1862,  p.  287. 

Two  specimens.     Tepic. 

This  species  was  also  discovered  by  Mr.  E.  A.  Schwarz 
at  San  Diego,  Texas. 

17.  Pachycondyla  iiarpax  (Fab.)  Mayr. 

Formica  harpax  Fabricius,  Syst.  Piez.,  1804,  p.  401. 
Pachycondyla  Montezumia  Smith,  Cat.  Hym.  Brit.  Mas.,  vi,  1858, 

p.  108. 
Po?icra  am/) Wnorfa  Buckley,  Proc.  Ent.  Soc,  Philad.,  vi,  1866,  p.  171. 
Pachycondyla  orizabann  Norton,  Am.  Nat.,  ii,  1868,  p.  64. 
Pachycondyla  harpax  Mayr,  Sitzb.  Akad.   Wiss.,   Wien,  Ixi,   1871, 

p.  397. 

Two  specimens.     Tepic. 

Specimens  of  this  species,  agreeing  exactly  with  Buck- 
ley's description  of  Ponera  amplinoda^  were  also  discov- 
ered by  Mr.  E.  A.  Schwarz  at  Beeville,  Texas,  living 
under  dried  cow  dung. 

18.  Odontomaciius  iiyEMATODA  (L.)  Latr. 

For  synonyms  and  references,  see  Dalla  Torre,  Cata- 
logus  Hymenopterorum,  vol.  vii,  Formicida?,  p.  50. 
Two  specimens.     Tepic. 
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Subfamily  Dorvlim. 

19.  EciTON  (AcAMATus)  scHMiTTi  Emery. 

B^ton  Srkmilli  Em«T]r,  Bull.  Soc.  Entom.  lUl.,  r.  26.  I8M,  p.  183. 
Eeilon  Srhmilli  Emery,  Zool.  Jahrb.,  Tiii,  1394,  p.  258. 
Many  specimens.     Tepic. 

20.  ECITOS   (AcAMATUS)   MELANOCEPMALUM    EmeiT. 
Bciton  BuUnMctphaiam  Emery,  Zool.  Jfthrb..  fiii,  ISM,  p.  itO. 

Eight  Specimens.     Tepic. 

21.  EciTOS   (AcAMATUS)  CALIFORMCUM    MajT  SUbsp. 

OPACITHORAX  Emerj."  var, 

Erilon  foii/omiKum  Mayr,  dnbsp.  opairitkorax  Emery,  ZooL  Jaltrb., 
Tiii.  I8H,  p.  260. 
Numerous  specimens.     San  Jose  del  Cabo. 
It  differs  from  the  typical  form  in  the  slightly  coarser 
sculpturing  of  the  thorax. 

22.  EciTOS  NiTENs  Mavr. 

E^itoH  ni/ent  Mayr,  Aoan.  Soc.  Datiirnl.,  Modeiu,  iii,  1868,  p.  188. 
&('(4n  niteiu  Uayr,  Sitzb.  Aknd.  Wiss.,  Wien,  lii,  ISTO^  p.  308. 
Two  specimens.     San  Lazaro,  Lower  California. 
These  specimens,  notwithstanding  their  rather    small 
size,  measuring  only  2.4  mm.  in  length,  agree  apparently 
in  every  essential  point  with  the  description  of  the  above 
species,     I  deem  it  therefore  advisable,  until  a  larger  se- 
ries has  been  obtained,   to  regard  them  as  but  a  small 
form  of  that  species. 

Subfamily   ^IvR.^tIClM. 

23.  PsKUDOMVRMA  <;k.\i.ii.i>  (F"ab.)  Mayr. 
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Pneudomyrma  bieolor  Norton,  Am.  Natar.,  ii,  1868,  p.  65. 
Pseudomyrma  grctcilh  Mayr,  Sitzber.  Akad.  Wiss.,  Wien,  Ixi,  1870, 

p.  407. 
Pseudomyrma  bieolor  Bothney,  Traus.  Ent.  Soc,  London,  1889,  p. 

352. 
PBeudomyrma  gracilis  Emery,  Bull.  Soo.  Ent.  Ital.,  zzii,  1890,  p.  59. 

Ten  workers.     Tepic. 

This  is  an  extremely  variable  species.  In  some  of  its 
forms  the  entire  head,  the  thorax,  both  nodes,  anterior 
and  median  legs,  are  reddish-yellow,  the  antennae  brown 
or  blackish  and  the  posterior  legs  and  abdonien  black. 
In  another  form,  only  the  thorax,  with  the  exception  of  a 
round  spot  on  the  mesonotum,  more  or  less  of  the  anterior 
and  median  legs  and  the  first  node  are  reddish,  the  rest 
black.  A  third  form  is  black,  with  the  anterior  margin  of 
the  head,  mandibles,  base  and  apex  of  the  scape,  protho- 
rex,  margin  of  the  mesonotum,  apical  third  of  anterior 
femora,  the  tibiae  and  tarsi,  petiole  and  apex  of  first  node 
and  base  of  abdomen  reddish- yellow,  while  in  a  fourth 
form  the  anterior  margin  of  the  head,  the  mandibles,  the 
pro-  and  metathorax,  the  anterior  femora,  except  at  base, 
and  the  anterior  tibia;  and  tarsi  are  only  reddish -yellow 
and  all  the  rest  black. 

24.  Pseudomyrma  pallida  Smith. 

Pseudomyrma  pallida  Smith,   Trans.   Ent.  Soc,  London  (2)  iii,  4, 

1855,  p.  159. 
Pseudomyrma  pallida  Smith,  Cat.  Hym.  Ins.  Brit.  Mus.,  vi,  1858, 

p.  155. 

Ten  specimens.     Tepic. 

25.  MoNOMORiuM  MiNUTUM  Mayr,  race  ebeninum 
Forel. 

Monomorium  minuium  Mayr,  race  ebeninum  Forel,  Hist.  PhyB.  Nat. 
Polit.,  Madagascar,  Formicides,  xx,  1891,  p.  165. 

Numerous  specimens.      Santiago  Ixtquintla,  Tepic. 
Very  similar  in  appearance  to  Monomoriiuu  race  car- 
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bonarium  Smith,  from  which,  however,  it  may  be  readily 
distinguished  by  the  stronger  meso-metanotal  constriction 
and  the  more  elevated  posterior  portion  of  the  metanotum, 
the  declivity  of  which  forms  nearly  a  sharp  angle  with  the 
dorsal  !face  of  the  segment,  and  in  the  more  slender  and 
longer  pedicel  of  the  first  node. 

This  race  is  quite  common  on  the  West  Indian  islands 
and  the  Central  American  republics. 

26.  Cremastogaster  sumichrasti  Mayr,  var. 
CrtmailogtuUr  »umkhra»li  Mayr,  Verh.  zool.  bot.  Qdb.,  Wien,   xs, 

1870,  pp.  960  and  9»3. 

Many  specimens.      Ixtquintla,  Tepic. 

Very  similar  in  appearance  and  coloration  to  Cr,  mis- 
souriensis  Emery,  but  differing  from  it  in  the  shorter  ter- 
minal joint  of  the  antennae,  the  not  emarginate  posterior 
edge  of  the  first  node,  the  more  transverse  second  node 
and  the  much  longer  and  finer  hairs  of  the  head,  thorax 
and  abdomen. 

27.  Cremastogaster  opaca  Mayr. 

CTemrulogaiter  opaca  Mayr.  Verh.  zool.  but.  Gei.,  Wien,  xi,  1870, 
pp.  989  and  WIS. 
Twenty-one  specimens,     Tepic. 


28.      Cremastogaster  sculpturata  n.  sp. 

Worker:  Length,  2.2-2.4  """■  Head  polished,  finely 
and  sparsely  striated  above  and  below;  granulated  at  in- 
ner side  of  eyes.  Antonnal  foveie  finely  reticulated. 
Clypeiis  with  a  flattened,  smooth  and  polished  median 
area  which  i,«  bordiTeii  iMi'li  sidu  by  a  slijfhtly  elevated 
and  [iiistcrinrlv  (ii\i'iuiiiL'  I'.iriri.i :  il^  lateral  pieces  sparselv 
.-=U-i, Ued.  MandiliK'.-.|>oli^hr,l.lainilv  slrialedaridspai-^elv 
[ninrULvd.      Cluiw>i  ,iril.-niKi>  lu  ..-ioioled. 

IVnn„i,nii  vvilli  .>  l,u  .,.,,,--,■  .nid  vorm-what  irre^rular 
t-iriri,i-.      Mi'M,ii,,ui,ii    vli^hilv    ,-lvv.it.'d    in    Iront.  spar.^elv 
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and  coarsely  sculptured.  Basal  section  of  the  metano- 
tum  with  a  few,  posteriorly  diverging  carinse;  the  decliv- 
ity small,  triangular  and  smooth ;  metanotal  spines  rather 
long,  slender,  directed  backward  and  upward.  Sides  of 
thorax  coarsely  granulated. 

First  node  elongate -quadrate,  flat  above,  rounded  in 
front,  truncate  behind  and  with  the  posterior  angles  quite 
acute;  surface  smooth  and  polished.  Second  node  small, 
rounded  and  with  two  rather  deep  longitudinal  lines  above, 
the  space  between  them  granulated.  Abdomen  highly 
polished  and  rather  long  and  pointed ;  faintly  transversely 
wrinkled. 

Erect  hairs  of  the  head,  thorax  and  abdomen  rather 
sparse,  whitish,  long  and  slender:  hairs  of  legs  and  an- 
tenna* shorter  and  sub-erect.  Appressed  pubescence  ap- 
parently none. 

Color  black.  Mandibles  yellowish;  antennae  and  legs 
dark  brownish,  the  coxje  and  tarsi  somewhat  paler. 

Four  specimens.     Tepic. 

This  species  resembles  somewhat  Crcin,  crinosa  Mayr, 
but  differs  from  it  in  the  sculpturing  of  the  head,  thorax 
and  nodes;  it  comes  also  near  to  Crem,  carinaia  and 
CNrvispinosa  Mayr,  from  which  it,  on  account  of  the  pe- 
culiar formation  ot  the  clypeus  and  the  differently  sculp- 
tured thorax,  may  be  readily  separated. 

29.  Cremastogaster  LiNEOi.ATA  (Say)  Mayr,  race 
cERAsi  Fitch,  var. 

Mfjnnica  cirani  Fitch,  Traus.  N.  Y.  State  Agr.  Soc,   xiv,  1854,  p. 

835. 
Myrmica  cerasi  Fitch,  First  and  Second  Rep.  Ins.  N.  Y.,  1856,  p.  li^O. 
CrernatttoyaHtfir  Uneolaia  Say,  var.  cerasi  Emery,  Zool.  Jahrb.,  viii, 

1894,  p.  282. 

Numerous  specimens.  Sierra  San  Lazaro  and  San 
Jose  del  Cabo,  Cape  Region,  Lower  California. 

Differs  from  the  typical  form  in  the  slightly  rougher 
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pro-  and  mesothorax  and  the  somewhat  coarser  strise  of 
the  metathorax. 

Cremaslogaster  sanf^ninea  Roger  is  evidently  but  a  va- 
riety of  cerasi. 

30.       PhEIDOLE    PUNCTATISSIMA  MajT. 

Pheidole  pntietaUuMma  Hayr,  Bitzb.  Akad.  Wis«„  Wien,  Ixi,   18701 


PhtidoU  punclnliimima  Mnvr,  Verb.  zool.  bot.  Ges.,  Wien,  xi,  1870. 

pp.  980  and  9S3. 
Phtidolt  punctatintima  Mayr,   Verb.  zool.  bot.  Ges,,  Wieo,  xixrii, 
I8ST,  pp.  583  and  598. 

Five  soldiers  and  six  workers.      San  Bias,  Tepic. 

31.     Pheidole  tepicana  n.  sp. 

Soldier:  Length,  3  mm.  Head  about  twice  as  long  as 
broad,  the  sides  parallel,  faintly  narrower  posteriorly  and 
with  the  angles  rounded,  the  occiput  deeply  emarginate 
and  with  a  deep  median  channel  extending  nearly  to  the 
clypeua.  Frontal  area  minute,  oval,  deeply  impressed. 
Clypeus  very  short,  transverse,  sinuate  in  front  and  be- 
hind; the  anterior  margin  deeply  emarginate  at  the  mid- 
dle. AntenniE  short,  the  scape  about  one-half  the  length 
of  the  head.  Mandibles  robust,  the  cutting  edge  with 
two  or  three  teeth  at  the  apex. 

A  deep  constriction  between  the  meso-  and  metanotuiD. 
Lateral  angles  of  the  pronotum  obtusely  rounded;  meta- 
notum  with  two  short,  erect,  stout  spines.  Nodes  as  in 
the  worker. 

Vertex  finely  and  transversely  striated  and  more  or  less 
slroii-^ly  niy^ose  at  the  pDStiTior  ^iiijfli'S.  the  stria-  inter- 
.-^piTst-d  willi  ii>;itsf  piiiu-lincs:  hur  and  clvpens  longitu- 
,lin.,llv  -^tn.ite,!.  Ilie  M.-i:,-  W.:.yuuy^  ,„■„■.■  lu^julose  Ix-twet-n 
lh,>  ,'V,-  .nul  ironlal  riiiiu;,,  M.i.uilM,.^  polistK-d.  spar^ulv 
i.n.u-n„v,l  ,nul  N\.ih  .,  nu^  ,,i  om;.-,-.  .Inn-au-a  puncturt-^ 
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Thorax  polished,  its  sides  and  dorsal  face  of  the  meta- 
notum  densely  granulated,  the  declivity  and  channel  be- 
tween the  spines  finely  reticulated  or  granulated.  Sides 
of  first  node  very  finely  granulate,  the  second  node  with- 
out sculpturing.  Erect  hairs  quite  dense  and  rather  coarse, 
especially  so  on  the  head  and  abdomen. 

Color  dark  brown  or  black.  The  anterior  third  of  the 
head,  extending  between  the  frontal  carinae  to  about  the 
middle  of  the  head,  and  sometimes  almost  the  entire  sides 
of  the  head,  the  clypeus,  mandibles,  flagellum,  tibiae  and 
tarsi,  more  or  less  distinctly  reddish-yellow,  the  scape  and 
femora  brownish.  Sometimes  the  entire  head,  thorax  and 
nodes  are  reddish ;  the  anterior  half  or  more  of  the  abdo- 
men yellowish -brown,  and  legs  and  antennae  yellowish; 
or  the  posterior  angles  of  the  head  and  the  thorax  brown- 
ish and  the  legs  and  antennae  reddish. 

Worker:  Length,  2.2-2.4  mm.  Head  longer  than 
broad,  the  sides  arcuated,  the  occiput  rounded,  the  ver- 
tex with  a  faintly  impressed  median  line.  Clypeus  con- 
vex and  with  a  slender  median  carina,  the  anterior  margin 
arquate.  Mandibles  of  the  usual  shape,  armed  with  a 
number  of  acute  teeth.  Pronotum  convex  above  and  at 
the  sides,  prolonged  into  a  neck  and  without  lateral  an- 
gles ;  there  is  a  rather  deep  depression  across  the  anterior 
end  of  the  mesonotum  and  a  deep  constriction  between 
the  meso-  and  metanotum ;  upper  face  of  metanotum  quite 
flat,  the  thorus  short,  stout,  acute  and  about  one -fourth 
the  length  of  the  basal  section.  Nodes  of  the  usual  shape, 
the  second  node  rather  small  and  nearly  globular.  Legs 
and  antennae  rather  long  and  slender. 

Head  faintly  and  indistinctly  shagreened,  granulated 
between  the  eyes  and  frontal  carinae.  Sculpture  of  the 
clypeus  indistinct;  mandibles  finely  striated  and  sparsely 
punctured.  Thorax  densely  granulated,  the  pronotum 
almost  smooth. 


wtipr  inii  ii-.iii.mt^n. 
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transversely  and  finely  striated  above,  sides  of  prothorax, 
anteriorly,  rugoso  -  striate ;  metanotum  and  sides  of  the 
thorax  densely  granulated,  the  declivity  polished  and  with 
fine,  transverse  reticulations.  First  node,  smooth  above, 
its  sides  finely  granulated ;  second  node  finely  and  dense- 
ly granulated  and  with  a  few  longitudinal,  impressed  lines. 
Abdomen  polished  and  sparsely  punctured.  Erect  hairs 
whitish,  rather  dense,  short  and  fine,  though  somewhat 
stouter  on  the  abdomen. 

Head  red,  with  the  posterior  angles  and  median  furrow 
sometimes  brown  or  black,  or  with  a  blackish  stripe  each 
side  of  the  occiput.  Scape  black  or  dark  brown,  the  fla- 
gellum  yellowish-brown,  darker  towards  the  end.  Tho- 
rax and  nodes  black  or  brownish;  the  abdomen  black. 
Femora  dusky,  or  with  a  brownish  tinge,  the  tibiae  gen- 
erally paler  and  the  tarsi  more  or  less  distinctly  yellowish. 

It  resembles  very  much  the  soldier  of  Ph.  tepicanUy  but 
differs  from  it  in  the  larger  size,  the  rougher  head,  deeper 
emargination  of  the  clypeus  and  more  transverse  second 
node. 

Seven  specimens.     Tepic. 

33.     Pheidole  carbonaria  n.  sp. 

Soldier:  Length,  2.2  mm.  Head  longer  than  broad, 
slightly  broadest  anteriorly,  the  sides  nearly  straight,  the 
posterior  angles  rounded,  the  occiput  deeply  emarginate; 
a  deep  median  furrow  which  reaches  nearly  to  the  frontal 
area.  Frontal  area  elongate  triangular  and  deeply  im- 
pressed. Clypeus  sinuate  in  front  and  behind  and  deeply 
emarginate  at  the  middle.  Antenna?  short,  the  scape 
reaching  slightly  beyond  the  middle.  Prothorax  about 
one-half  the  width  of  the  head  and  shaped  like  that  of  the 
worker,  the  sutures  between  it  and  the  mesonotum  but 
faintly  indicated,  the  transverse  depression  of  the  meso- 
notum very  slight,  meso-metanotal  constriction  deep,  the 
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sparsely  punctured.  Prothorax  without  sculpturing,  ex- 
cept faintly  so  on  the  neck,  the  mesothorax  smooth  above 
and  densely  granulated  at  the  sides;  metathorax  granu- 
lated above  and  at  the  sides.  Nodes  and  abdomen 
smooth.     Erect  hairs  very  sparse. 

Black.  Antennae,  clypeus  and  legs  brown;  teeth  of 
mandibles  black  or  brown ;  mandibles  and  tarsi  yellow- 
ish. 

The  worker  resembles  very  much  in  general  appear- 
ance the  genus  Monomorium,  but  differs  from  it  in  the 
two-jointed  palpi. 

Four  soldiers  and  seven  workers.     Tepic. 

34.  Pheidole  floridana  Emery,  var.  deplanata 
n.  var. 

The  soldier  of  this  variety  differs  from  the  typical  form 
in  the  somewhat  smaller  size,  the  smoother  and  anteriorly 
less  distinctly  emarginate  clypeus,  more  strongly  granu- 
lated thorax,  the  flattened  dorsal  surface  of  the  metano- 
tum  and  the  shorter  and  stouter  thorus. 

The  worker  is  smaller  and  more  strongly  granulated. 
The  head,  metathorax  and  end  of  body  dark  brown,  pro- 
and  mesothorax  reddish -brown;  antennae,  legs,  nodes 
and  basal  segments  of  the  abdomen  brownish-yellow. 

Five  soldiers  and  two  workers.     Tepic. 

35.  Pheidole  vaslitii  n.  sp. 

Soldier:  Length,  3.8-4.4  mm.  Head  somewhat  longer 
than  broad,  deeply  emarginate  behind  and  with  a  deep 
median  furrow,  extending  nearly  to  the  clypeus.  Cly- 
peus convex,  the  anterior  margin  arcuate  and  notched  at 
the  middle.  Antenna?  rather  stout,  the  scape  about  two- 
thirds  the  length  of  the  head.  Mandibles  robust  and  with 
but  two  stout  teeth  at  the  apex.  Pronotum  slightly  angu- 
lated  at  the  sides;   the  mesonotum  with  a  deep  and  broad. 
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transrerse  depression,  its  posterior  section  with  a  sm 
blaot  tabercle  each  side  aateriorly:  meso-metanotal  co 
striction  deep  and  narrow-,  the  metaaotum  with  a  dei 
channel  along  the  middle,  the  lateral  mar^^ns  oi  the  cha 
nel  quite  sharp:  spines  stout,  acute  and  about  one-loar 
the  length  ot  the  basal  secdon.  First  node  as  usual:  tl 
second  node  transversely  oval  and  with  two  lougitudiD 
impressed  lines. 

Head  reticulate  -  striate  and  densely  and  doely  grani 
lated:  area  between  the  frontal  carinx  not  granulate 
the  striz  diverging  posteriorly:  median  area  of  the  cl; 
peus  polished,  and  with  coarse  strife  along  the  anterii 
margin.  Mandibles  polished,  sparsely  and  quite  coarse 
punctured.  Pronotum  transversely  striated  and  incU 
tinctly  granulated,  and  with  hair-bearing  points.  M 
sonotum  densely  but  rather  indisrincUy  granulated,  tl 
anterior  section  with  a  few  hair-bearing  points ;  the  enti] 
metathorax  as  well  as  the  sides  of  the  other  two  segmen 
densely  granulated.  Abdomen  polished  and  verv  fii 
and  densely  shagreened  and  with  hair-bearing  poini 
Erect  hairs  rather  long,  rine  and  quite  dense,  those  of  tl 
scape  and  legs  somewhat  shorter,  appressed  pubescent 
most  dense  on  the  head  and  abdomen. 

Color  yellowish-red  or  brownish-red.  the  head  and  a 
domen  frequently  darker  in  the  larger  specimens. 

Worker:  Length.  2.6  mm.  Head  longer  than  broa 
the  sides  gently  arcuLite.  Clypeu*  convex,  the  anteri 
margin  bii!  ^li^htly  aroii.iifii  .mil  sliirhlly  notched  at  t 
;Tiid,ili-.  ■.v:-.",  a  ^>!K:^.-r   r:-,fJ-,.i!;    v-.ir;n.i   ,ind  .1   shorter  o 

■  -;     ■--■-  -^  ■       -■,-■■-■:     ■    ■-■-    ■         ■      /■^■.■.  oi    the  rlaixoHi 
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angles ;  the  mesonotum  with  a  rather  deep  median  depres- 
sion, the  posterior  half  slightly  carinated  each  side  and 
minutely  angulated  in  front;  meso-metanotal  constriction 
quite  deep;  the  basal  section  of  the  metanotum  is  longer 
than  the  declivity  and  somewhat  broadest  posteriorly,  the 
upper  surface  is  quite  flat  and  slightly  concave  between 
the  thorns,  which  are  rather  smalL,  acute  and  nearly  erect. 
Upper  face  of  the  first  node  nearly  straight,  the  second 
node  nearly  globular. 

Surface  of  the  head,  except  between  the  frontal  carinae, 
quite  densely  and  finely  granulated,  and  with  a  few  fine 
striae  in  front  and  behind,  and  at  inner  and  outer  side  of 
eyes;  space  between  the  frontal  carinae  smooth;  clypeus 
sparsely  and  finely  granulated;  mandibles  faintly  striated 
and  quite  coarsely  punctured.  Thorax  densely  granu- 
lated, the  pronotum  in  front  with  two  or  three  transverse 
striae.  Nodes  densely  granulated.  Abdomen  smooth, 
very  fine  and  obscurely  reticulated.  Erect  hairs  rather 
sparse,  long  and  fine,  somewhat  shorter  on  legs  and  an- 
tennae; appressed  pubescence  sparse,  most  dense  on  the 
head. 

Polished;  thorax  yellow  or  reddish -yellow;  the  head 
and  nodes  either  of  the  same  color  or  lighter  or  darker 
brownish,  the  abdomen  brown  or  black.  Antennae  and 
femora  brownish;  the  clypeus,  tibiae  and  tarsi  generally 
somewhat  paler;  mandibles  yellowish,  the  teeth  black  or 
brown. 

Nine  soldiers  and  thirteen  workers.  Sierra  San  La- 
zaro. 

This  species  resembles  very  much  Ph.  breviconus  and 
cubaensis  Mayr,  but  differs  from  both  in  sculpturing  and 
other  characters. 

36.     Pheidole  susannvB  Forel,  race  longipes  n.  race. 
Soldier:     Length,   4.4-4.6    mm.       Head    longer   than 
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bruad,  the  sides  gently  arcuated,  the  occiput  deep] 
eniiirginate;  the  face  with  a  rather  deep  median  channel, 
Frontal  carina;  nearly  half  the  length  of  the  head.  Fron- 
tal area  triangular.  Clypeus  with  a  sharp  median  carina: 
the  anterior  margin  slightly  sinuate  each  side  and  with  a 
shallow  and  broad  emargination  at  the  middle.  Mandi- 
bles with  two  large  teeth  at  the  apex.  Antennse  rather 
slender,  the  scape  reaching  somewhat  beyond  the  occi- 
put. Pronotura  without  lateral  tubercles;  mesonotal  de^ 
pression  not  as  Strong  and  the  metanotal  spines  longer  and 
stouter  than  in  the  worker;   second  node  nearly  globular. 

Head  sub-opaque  and  densely  granulated,  the  anterior 
half  distantly  striated  and  faintly  reticulated,  the  posterior 
half  with  elongated,  shallow  depressions;  space  between, 
the  frontal  carinse  quite  smooth  and  faintly  shagreened; 
the  frontal  area  polished ;  clypeus  faintly  rugose  about  the 
middle  and  somewhat  more  coarsely  so  each  side.  Manp- 
dibles  polished,  rather  densely  and  quite  coarsely  striated, 
sparsely,  and  very  coarsely  punctured  near  the  cutting 
edge.  Thorax  finely  and  densely  granulated,  the  granu- 
lation slightly  coarser  in  the  longitudinal  depression  of  the 
metanotum;  second  node  distinctly  shagreened.  Abdo- 
men densely  granulated,  more  coarsely  so  on  the  first 
segment  and  with  numerous,  more  or  less  elongated  shal- 
low depressions  and  hair-bearing  points.  Erect  haira 
yellowish,  coarsest  and  densest  on  the  abdomen,  very 
sparse  on  the  thorax. 

Color  reddish -yellow;  antenna;,  mandibles  and  abdo- 
men slightly  brownish,  anterior  margin  of  the  clypeus, 
the  cutting  edge  and  teeth  of  the  mandibles  brown. 
Eyes  bkck. 

Worker:  Lonjith.  ■;  mm.  Head  much  longer  than 
hniiid,  nuu'h  ])rolonged  and  tapering  beyond  the  eyes, 
with    a   deep   constriction    at   tlic    end,    forming  a    distinct 
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neck.  Clypeus  truncate  behind,  slightly  arcuated  ante- 
riorly and  slightly  emarginate  at  the  middle.  Mandibles 
with  two  large  and  acute  teeth  at  the  apex,  the  rest  finely 
denticulate.  Antennae  very  long  and  slender,  the  scape 
about  twice  as  long  as  the  head.  Thorax  much  elon- 
gated, the  prothorax  elongated  pyriform,  broadest  behind 
and  with  a  neck-like  constriction  anteriorly;  it  is  convex 
above  and  at  the  sides ;  transverse  mesonotal  depression 
quite  strong,  extending  down  to  the  lateral  margin,  the 
posterior  half  sloping  gently  and  uniformly  to  the  meta- 
notum;  meso-metanotal  constriction  somewhat  stronger 
than  that  of  the  mesonotum.  Metanotum  elongated  and 
gently  curved  towards  the  base  of  the  first  node,  the 
basal  section  much  longer  than  the  declivity;  declivity 
slightly  concave  along  the  middle ;  the  thorus  very  mi- 
nute.    Second  node  subglobose. 

Head  finely  and  densely  shagreened,  the  space  between 
the  frontal  carinse  smooth;  clypeus  faintly  granulated. 
Mandibles  sparsely  punctured.  Pro-  and  mesonotum 
finely  and  densely  shagreened,  the  metanotum  granu- 
lated. Nodes  apparently  smooth.  Abdomen  smooth, 
the  basal  half  or  more  finely  shagreened.  Erect  hairs 
sparse  and  slender,  shorter  and  suberect  on  the  scape 
and  legs;   appressed  pubescence  very  minute  and  sparse. 

Color  yellow;  the  mandibles  and  legs  slightly  paler, 
the  abdomen  faintly  brownish.  Eyes  black.  The  whole 
surface  polished. 

Sixteen  soldiers  and  numerous  workers.  Cape  Re- 
gion, Sierra  San  Lazaro. 

This  form  differs  from  Ph,  susanncB  in  the  somewhat 
larger  size,  longer  antennas,  shallower  transverse  depres- 
sion and  not  abrupt  posterior  half  of  the  mesonotum,  the 
less  deep  meso-metanotal  constriction  and  the  longer  met- 
athorax. 
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It  seems  also  to  be  related  to  Pheidole  (Aita)  tesiatxa 
Smith. 

37.     Pheidole  subdentata  n,  sp. 

Worker:  Length,  2.6  mm.  Head  nearly  t\vice  as  loag 
as  broad,  the  sides  parallel  and  slightly  arcuated,  rounded 
behind;  clypeus  convex,  rounded  behind,  arcuate  10 
front,  the  lateral  angles  reaching  to  the  mandibles,  with- 
out a  median  carina;  frontal  area  but  feebly  indicated; 
mandibles  of  the  usual  shape,  armed  with  two  long  teeth 
at  the  apex  and  six  or  seven  minute  teeth  behind  them. 
Antennae  rather  long  and  slender,  the  scape  almost  twice 
as  long  as  the  head.  All  joints  of  the  flagellum  longer 
than  thick,  the  club  being  about  one-half  the  length. 
Pronotum  about  one -fourth  narrower  than  the  head, 
rounded  above  and  at  the  sides,  prolonged  into  a  neck 
anteriorly;  mesonotal  depression  shallow;  meso-metano- 
tal  constriction  deep;  metanotum  somewhat  elevated  pos- 
teriorly and  sUghtly  curved  longitudinally,  convex  above 
and  with  a  slight  longitudinal  furrow  at  base,  the  basal 
section  much  longer  than  the  decHvity  and  furnished  with 
two  minute  teeth.     Nodes  of  the  usual  shape. 

Head  smooth,  sparsely  striated  in  front  of  eyes  and  be- 
tween base  of  antenna?:  antennal  grooves  slightly  granu- 
lated. Clypeus  smooth,  with  few  and  indistrnct  striae. 
Mandibles  smooth,  faintly  and  sparsely  punctured.  Pro- 
notum and  anterior  half  of  mesonotum  above,  faintlv  sha- 
greened  and  with  a  few  hair-buaring  points,  posterior  half 
of  the  mesothora:>L  and  the  niet^ithnrax  densely  granulated  : 
nn,l.-s  and  ab<lniiR-n  smnoih.  llie  peliole  nl  the  first  node 
-raniil.n.vl    Va!,.Tallv:    i1k'    lirM    <.■-^^^vM    .A    the    abdomen 
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generally  somewhat  darker,  the  clypeus,  mandibles,  an- 
tennae and  legs  somewhat  paler. 
Many  specimens.     Tepic. 

38.     Pheidole  obtusospinosa  n.  sp. 

Soldier:  Length,  6.5  mm.  This  species  resembles 
very  much  the  soldiers  of  Ph,  vaslilii,  though  it  is  much 
larger,  the  scape  is  shorter,  and  only  about  one -half  the 
length  of  the  head,  which  is  also  more  densely  and  more 
sharply  reticulate  -  striate ;  the  pro- and  metanotum  more 
distinctly  transversely  reticulate -striate;  the  metanotum, 
besides  being  granulated,  is  also  finely  and  transversely 
striated  between  the  spines  and  on  the  declivity;  the 
spines  are  much  stouter,  obtuse  at  tip  and  more  or  less 
distinctly  curved  inwards;  the  second  node  is  much 
broader,  transversely  oval  and  with  numerous,  rather 
deep,  longitudinal  striae;  the  sculpturing  of  the  abdomen 
is  very  similar  but  much  coarser,  and  the  hairs  on  every 
part  of  the  body  denser. 

Color  ferruginous,  the  abdomen  varying  from  light 
brown  to  nearly  black.  Anterior  margin  of  head  black. 
Mandibles  brownish-red. 

Many  specimens.     Tepic. 

PHEIDOLE  Westwood,  subg.  CERATOPHEIDOLE, 
n.  subg. 

This  remarkable  species,  of  which  but  two  specimens 
were  obtained,  agrees  in  almost  all  of  its  characters  with 
those  of  soldiers  of  the  typical  Pheidole,  from  which  it 
principally  differs  in  the  unusually  long  and  slender  an- 
tenna?, the  scape  of  which  reaches  to  the  occiput,  whereas 
the  club  of  the  flagellum,  instead  of  being  three -jointed 
as  in  Pheidole  proper,  is  composed  of  foui'  loNtr  and  sub- 
equal  joints.  The  number  of  joints  in  the  palpi  could 
not  be  ascertained.  The  discovery  of  the  sexes  and 
workers,  if  such  exist,  may  exhibit  additional  characters. 
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which  might  entitle  this  form  to  a  generic  rank; 
present,  however,  it  may  be  considered  as  bein^  1 
subgenus  of  Pheidole. 

39.  Pheidole  (Ceratophkidole)  granui-ata  n.  i 
Soldier?  Length,  5.6  mm.  Head  nearly  twice  as  lot 
as  broad  and  somewhat  broadest  in  front,  the  sides  ge 
tly  arcuate,  posterior  angles  rounded,  the  occiput  deep 
and  somewhat  angularly  emarginate;  a  deep  median  fu 
row  extending  lo  the  frontal  carinte-  Frontal  carifj 
about  one-third  the  length  of  the  head,  converging  post 
riorly.  Frontal  area  distinct,  elongate  triangular.  CI 
peus  transverse,  extending  posteriorly  between  the  ba 
of  the  antenna;,  the  posterior  margin  arcuate,  posteri' 
margin  of  the  lateral  pieces  deeply  sinuate,  the  anteri' 
margin  arcuate  and  angularly  emarginate  at  the  middl 
Eyes  in  front  of  the  middle.  Mandibles  very  robust  at 
provided  with  two  stout  teeth  at  the  apex.  Antenr 
twelve-jointed,  slender,  the  scape  reaching  to  the  occipu 
the  seven  basal  joints  of  the  flagellum  subequal  in  lengt 
each  about  four  times  as  long  as  thick,  joints  eight  to  l« 
also  subequal  in  length,  each  of  them  about  one-thi 
longer  than  any  of  the  preceding  joints,  the  last  joi 
slightly  the  longest.  Prothorax  not  quite  one -half 
broad  as  the  head,  broadest  posteriorly,  prolonged  into 
neck  anteriorly,  convex  above  and  at  the  sides;  meson 
turn  slighlly  elevated  anteriorly  and  with  a  rather  broi 
and  shallow,  transverse,  median  depression;  meso-met 
notal  constriction  deep  and  rather  broad:  metanotum  fli 
tened  above,  somewhat  concave  between  the  spines,  t 
basal  section  about  twice  the  length  of  the  declivit 
spines  stout,  directed  back-  and  upward  and  about  or 
fourlli  the  length  of  the  l->as;i]  section  of  the  segmei 
Nodes  as  in  Pheidole.  the  j^eccmil  nodu  broader  than  lo 
and  obtusely  ;ingulated. 
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Head,  densely  and  finely  granulated  and  longitudinally 
reticulate-striate,  the  striae  becoming  obsolete  towards  the 
occiput.  Frontal  area  polished  and  with  a  median  carina. 
Median  section  of  the  clypeus  indistinctly  granulated, 
with  a  median  carina  and  a  few  anteriorly  diverging  striae, 
the  anterior  margin  coarsely  punctured,  giving  it  a  ser- 
rated appearance.  Mandibles  polished,  coarsely  and 
rather  sparsely  striated  and  punctured.  Entire  thorax 
densely  granulated,  the  neck  of  the  pronotum  with  a  few 
transverse  striae;  both  nodes  and  the  abdomen  also  dense- 
ly granulated,  and  the  first  abdominal  segment  with  a  few 
shallow  and  somewhat  elongated  depressions.  Erect 
hairs  yellowish,  rather  stiff  and  quite  dense,  especially  so 
on  the  head  and  abdomen,  intermixed  quite  evenly  with 
shorter,  suberect,  stiff  hairs.  Legs  and  antennae  with  ap- 
pressed  pubescence,  intermixed  with  a  few  erect  hairs  on 
the  scape  and  along  inner  edge  of  femora. 

Color  reddish -yellow,  the  legs  paler;  mandibles  red- 
dish, with  the  external  margin  and  cutting  edge,  the  an- 
terior margin  of  the  clypeus  and  the  eyes  black. 

Two  specimens.     Tepic. 

This  form  appears  to  be  the  connecting  link  between 
Pheidole  and  Messor. 

40.     Aph^nogaster  mutica  n.  sp. 

Worker:  Length,  5  mm.  Head  longer  than  broad, 
slightly  narrowest  in  front,  rounded  behind.  Frontal 
area  oval  and  with  a  few  longitudinal  striae.  Clypeus  tri- 
angular, arcuate  in  front  and  with  a  broad  and  somewhat 
angular  emargination  at  the  middle.  Mandibles  armed 
with  three  large  teeth  at  the  apex  and  a  number  of  smaller 
ones  behind  them. 

Prothorax  about  one -fourth  narrower  than  the  head, 
very  convex  and  with  a  short  neck;  the  meso-  and  meta- 
thorax  narrower  and  nearly  parallel;    anterior  half  of  the 
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mesonotum  oval,  convex  and  somewhat  elevated  ab< 
the  pronotum,  its  posterior  half  almost  in  a  plane  with 
metanotum;  constriction  between  the  meso-metanot 
quite  deep  and  narrow;  basal  section  of  the  metanoti 
rather  more  than  twice  the  length  of  the  declivity,  its  ! 
terior  half  rounded  above,  the  posterior  half  with  a  < 
pressed,  elongated  triangular  area  which  merges  pos 
riorly  with  the  declivity.  Spines  wanting,  their  posid 
indicated  by  an  angle  at  tht-  upper  edge  of  the  declivii 
First  node  stout,  erect,  convex  in  front,  above  and  i 
hind;  second  node  pj-riform  if  viewed  from  above,  e 
vated  and  broadest  behind,  convex  above  and  round 
behind. 

Head,  densely  and  finely  granulated  and  finely  retic 
late-striate;  strife  between  the  frontal  carina;  divergi 
posteriorly;  clypeus  with  a  median  carina  and  irregulai 
striated:  mandibles  denselj-  and  quite  coarsely  striat 
and  sparsely  punctured,  the  punctures  becoming  coars 
towards  the  cutting  edge.  Prothorax  highly  polished  a; 
faintly  shagreened:  elevated  section  of  the  mesonoti 
highly  polished  and  without  sculpturing;  the  posteri 
section  finely  and  irregularly  striated  and  granulated,  t 
lateral  pieces  densely  granulated  and  with  faint  obliq 
strije;  metathorax  delicately  shagreened,  with  faint  a 
sparse  transverse  stria-  at  base  above  and  a  few  coars 
longitudinal  striEE  at  sides  above  the  coxse.  Nodes  pi 
ished  and  but  faintly  shagreened.  Abdomen  polishe 
the  basal  half  or  more  of  the   first  segment  finely  sh 
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margin  of  the  clypeus,  the  teeth  and  external  edge  of  the 
mandibles  and  the  abdomen  black. 

Eight  specimens.     San  Jose  del  Cabo. 

41.       ISCHNOMYRMEX    MEXICANUM    n.  Sp. 

Worker:  Length,  7  mm.  Head  elongated  and  more 
than  twice  as  long  behind  than  in  front  of  the  eyes,  ta- 
pering to  a  neck  and  terminating  in  a  sharp  and  elevated 
collar.  Frontal  area  triangular  and  depressed.  Clypeus 
transversely  triangular,  its  posterior  angle  rounded,  the 
lateral  pieces  deeply  sinuate,  the  anterior  margin  arcuate 
and  broadly  emarginate  at  the  middle.  Mandibles  armed 
with  three  stout  teeth  at  the  apex  and  a  series  of  smaller 
teeth  behind  them.  Prothorax  about  one -half  as  broad 
as  the  head  in  the  region  of  the  eyes,  prolonged  anterior- 
ly into  a  neck,  the  mesonotum  with  a  shallow,  transverse 
depression  beyond  the  middle;  metathorax  much  elon- 
gated, its  basal  section  about  four  times  the  length  of  the 
declivity,  it  is  nearly  straight  above  and  with  a  shallow, 
longitudinal  channel  along  the  middle,  the  spines  are  short, 
stout  and  toothlike.  Nodes  rather  stout.  Legs  very  long 
and  slender,  the  first  tarsal  joint  of  the  posterior  legs  at 
least  as  long  as  the  tibia?. 

Head,  densely  granulated,  its  anterior  half  somewhat 
irregularly  rugoso- striate,  with  the  strise  between  the 
frontal  carinae  somewhat  finer;  there  is  also  a  deep,  elon- 
gated, median  depression  just  beyond  the  carinae;  frontal 
area  with  a  median  and  several  posteriorly  converging  car- 
inae; clypeus  indistinctly  granulated;  mandibles  quite 
densely  striated  and  sparsely  punctured.  Prothorax  pol- 
ished, faintly  shagreened  and  very  sparsely  punctured; 
the  mesonotum  granulated  along  the  middle,  the  anterior 
lateral  half  obliquely  striated  and  the  posterior  half  dense- 
ly granulated ;  surface  of  the  metathorax  quite  coarse  and 
transversely  rugoso-striate,  the  stria^  at  the  sides,  poste- 
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rioi'ly,  fine  and  longitudinal.  Nodes  faintly  sh^reened. 
Abdomen  smooth,  the  first  segment  with  a  few  narrow  and 
elongated  depressions.  Erect  hairs  yellowish,  shorlaiid 
stiff,  ino5t  dense  on  the  abdomen,  those  of  the  anlenni 
and  legs  shorter  and  finer. 

Polished,  brown,  the  mandibles  and  tarsi  reddish-ycl- 
low- 
Two  specimens.     Tepic. 

This  species  appears  to  be  related  to  Ischnomyrmtx 
(Myrmica)  longipes  Smith,  the  description  of  which  is, 
however,  so  obscure  as  to  leave  considerable  doubt  ahoui 


PoGoNoMYRMEx  BARBATUs  (Smith)  Mayr. 

.  Hyni.  Itis.  Brit.  Una.,  i\.  1858,  p.  IS). 
M  Dulift  Torre.  Cat.  Hjm.  toI.  lii,  Pot- 
micido',  1S93,  p.  118. 
Twenty-three  specimens.     Miraflores  and  Sierra  San 
Lazaro,  Cape  Region,  Lower  California. 

43-       PoGONOMYRMEX    CALIFORNICUS  (Bucklcy)  ElDU;, 

Mgrmica  californica  Bui^kley,  Proc.  Eot.  Sou.,  Phikd..  IS87,  p.m. 
Pogonomyrmex  badiat  Mnyt,  Verh.  zool,  bot.  Qes.,  Wien.  a,  Wt, 

p.  971:  iiivi,  1886,  p.  4.W;  iiini,  1887.  p.  610. 
Pogonom}/rmex  badiui  Pergaude,  Proa.  Cal.  Aoad.  Sci.  (S|,  ji.  IMi 

p.  33. 
Pagonoinyrvux  cal\for«icua  Emery,  Zool.  Jahrb.,  Tiii,  1894,  p,  }||. 
Numerous  specimens.     San  Josii  del  Cabo. 
A  somewhat   larger,  more   robust  and   more  strongly 
sculptured  variety  of  this  species,  has  also  been  found  bjr 
Dr.  Gustav  Eisen  at  Tucson,  Arizona. 

44.        XiPHOMYRMEX    SPINQSUM  n.  Sp. 

Worker:  Length,  3.2—3.4  mm.  Head,  thorax  and 
nodes  coarsely  and  longitudinally  rugose,  'those  of  Ihe 
head  somewhat  finer  and  the  spaces  between  them  dis- 
tinctly reticulated,  the    clypeus   quite    coarsely  striated; 
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striation  of  mandibles  somewhat  finer  and  denser.  An- 
tennae stout,  the  scape  not  quite  reaching  to  the  occiput. 
Meso-metanotal  constriction  faint,  the  thorns  stout,  acute 
and  straight,  directed  back-  and  upward  and  diverging 
towards  the  end ;  they  are  somewhat  longer  than  the  dis- 
tance between  them  at  base;  declivity  deeply  concave, 
and  with  an  acute,  rather  long  and  broad  tooth  each  side 
of  the  insertion  of  the  petiole  of  the  first  node.  Nodes 
very  stout,  the  first  one  almost  cubical,  convex  above  and 
at  the  sides,  narrowest  in  front,  with  the  anterior  and  pos- 
terior face  perpendicular.  Second  node  transversely 
oval,  convex.  Abdomen  polished,  the  first  segment 
finely  and  densely  granulated  and  sparsely  punctured. 
Erect  hairs  yellowish,  shortest  and  stoutest  on  the  abdo- 
men, legs  and  antennae. 

Fourteen  specimens.  Sierra  San  Lazaro,  Cape  Re- 
gion, Lower  California. 

45.     Cyphomyrmex  flavidus  n.  sp. 

Worker:  Length,  2.2-2.8  mm.  Head,  as  usual  in  this 
genus;  the  antennal  grooves  deep  and  extending  to  the 
apex  of  the  lateral  angles  of  the  occiput,  the  frontal  car- 
inae  with  a  deep  and  rounded  emargination  opposite  the 
eyes;  the  occiput  obtusely  and  deeply  emarginate,  the 
vertex  with  a  depressed  and  flattened  triangular  area  at 
the  posterior  angles  and  a  circular  area  each  side  of  the 
triangular  frontal  area.  Clypeus  slightly  arcuate;  the 
scape  of  the  antennae  reaching  slightly  beyond  the  apex 
of  the  posterior  angles;  joints  two  to  seven  of  the  flagel- 
lum  about  as  long  as  broad. 

Pronotum  convex  above,  carinated  laterally  and  pro- 
vided each  side,  posteriorly,  with  a  prominent,  stout  and 
obtusely  rounded  tubercle,  and  with  an  acute  angle  ante- 
riorly at  insertion  of  the  coxse.  Mesononotum  oval  and 
with   a   longitudinal    furrow,  the    margins    bordering   it. 
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bluntly  rounded  and  provided  in  front  of  the  middle  wt 
a  rounded,  tubercular  elevation.  Meso-metanotal  co 
striction  deep,  the  metanotum  concave  along  the  middli 
the  spines  are  reduced  to  short  and  flattened,  bluntly  ti 
angular  teeth,  a  small  tubercle  in  front  of  each  tooth  ai 
a  tubercle  above  the  coxa?.  First  node,  not  counting  tl 
pedicel,  broader  than  long,  more  or  less  distinctly  arCi 
ate  in  front,  angulated  posteriorly,  with  the  upper  su 
face  quite  flat;  second  node  transverse,  narrowest  i 
front,  and  with  a  deep,  posteriorly  broadening  chann< 
along  the  middle.  First  abdominal  segment  with  a  d« 
pressed  median  line,  reaching  to  or  beyond  the  middle. 

Face  and  clypeus  sparsely  but  distinctly  granulatet 
rest  of  body  opaque  and  sparselj"  covered  with  minuli 
glistening,  yellowish  and  appressed  scale-like  hairs,  whic 
are  most  dense  on  the  abdomen,  legs  and  antenna;. 

Color  yellow  or  reddish-yellow;  generally  the  clypei 
and  a  more  or  less  well-defined,  broader  or  narrowi 
stripe  along  the  middle  of  the  face,  of  a  lighter  or  darki 
brown;   teeth  of  mandibles  and  eyes  black. 

Seven  specimens.     Santiago  Ixtquintla,  Tepic. 

This  species  appears  to  be  related  to  Cj/.  kirh\i  ar 
monchi,  but  differs  apparently  from  both  in  some  of  j 
characters  mentioned. 


46.     Atta  j./EVIGATA  (Smith)  May 
(Xeerlomti  lauigaia  Smith,  Cat.  H.vni.  las. 


3f  rt 


Brit.  Mas.,  t1,    18S8. 


Numerous  specimens.     Tf])ic. 

47.     Atta  (AcKOMvuMiix)  sAL;ssun!ii  Forel. 


1^ 


Many  specini 


Tepic. 


BIOLOGICAL  STUDIES    ON  FIGS,   CAPRIFIGS  AND 

CAPRIFICATION. 

BY    GUSTAV  EISEN,  PH.  D. 
INTRODUCTORY. 

Caprification  of  figs  is  a  practical  process  based  on 
scientific  principles,  which  latter  are  as  interesting  and 
have  been  as  misunderstood  as  those  connected  with  the 
practical  part  of  the  process.  Since  time  immemorial 
caprification  has  been  practiced  in  certain  countries,  and 
practical  results  have  been  claimed  for  it.  As  regards 
the  practical  value  of  caprification,  there  are  two  distinct 
and  opposite  views  held  by  different  investigators.  Some 
claim  that  caprification  is  necessary  and  valuable,  others 
hold  that  it  is  useless.  As  regards  the  scientific  principles 
involved,  there  are  also  various  views  put  forward,  as  will 
be  explained  further  on,  some  of  which  are  radically  op- 
posite to  the  others.  The  chief  reason  why  this  question 
has  not  been  solved  long  ago  has  been  two-fold.  First, 
many  of  the  scientific  investigators  have  not  been  prac- 
tical horticulturists,  while  others  have  not  been  aware 
that  they  experimented  on  figs  which  really  did  not  re- 
quire caprification,  and  which  would  not  be  benefited  by 
it. 

Every  investigator  began  and  ended  his  researches  with 
the  erroneous  idea  that  all  cultivated  figs  were  alike,  and 
he  drew  his  conclusions  accordingly.  This  alone  explains 
the  indifferent  results  achieved  so  far. 

The  many  points,  involved  in  these  interesting  questions 
are  both  practical  and  scientific,  and  the  two  groups  are 
so  interwoven  that  the  one  cannot  possibly  be  understood 
without  a  full  knowledge  of  the  other. 

I  am  anxious  that  this  may  be  understood  in  the  begin- 
ning, as  in  the  following  pages  practical  details  will  be 
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land  in  hand  with  scientific  studies.  1 
cultivator  who  knows  but  little  of  scientific  phraseologv, 
would  not  understand  the  terms  unavoidably  used  below, 
except  they  were  properly  explained.  Similarly,  ihe 
scientific  investigator,  whose  interest  in  this  subject 
lies  principally  in  the  process  of  caprification  and  in  its 
supposed  value  or  uselessness,  would  not  properly  under- 
stand the  practical  details  connected  with  the  horticuilural 
crops  of  the  figs,  except  that  thej'  be  explained  in  a 
way  that  may  seem  too  elementary  to  the  horticulluriii 
student  or  practical  botanist. 

My  studies  and  experiments  concern  principally  ihe 
following  varieties  of  figs: 

Cttprijig(  F'icits  cari'casilvestris). — Thisiathe  wUdfig.in 
which  the  Blastophaga  breeds  and  goes  through  its  various 
transformation.  This  fig  tree  species  contains  three  cropi 
of  figs,  of  which  only  the  male  (lowers  attain  maturitv 
without  caprification.  The  female  (lowers  "require  polli- 
nation in  order  to  produce  seed. 

Smyrna  fig  ( Ftcus  carica  smirmaca. — The  fig  treesof 
this  class  possess  no  male  flowers,  no  mule  flowers,  nogiD 
flowers,  only  female  flowers.  The  latter  require  alwajl 
pollination  or  caprification,  in  order  to  come  to  any  kind 
of  maturity.     Only  cultivated  varieties. 

Common  Fig  (Ficus  carica  horlens.is). — The  commnn 
fig  of  our  orchards.  This  fig  tree  contains  no  male  flowers 
in  any  crop.  The  figs  require  no  caprification  or  pollina- 
tion in  order  to  mature  fruit,  and  it  is  yet  undecided  to 
what  extent  this  class  can  be  benefited  by  these  processes, 
Only  cultivated  varieties. 

San  Pedro  Fig  (Ficiis  carica  intermedia  ). — This  class 
contain  no  male  flowers.  The  first  crop  contains  mule 
flowers,  is  not  susceptible  of  caprification  and  not  bene- 
fited by  it.     The  second  crop  of  this  class  requires  capri- 
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fication  and  pollination  in  order  to  attain  maturity,  as  its 
flowers  are  all  perfect  female  flowers.  Only  cultivated 
varieties. 

CROPS    OF    THE    FIG. 

t 

General Reinarks. — The  caprifig  as  well  as  the  edible  fig, 
bears  several  distinct  crops  every  year.  So  distinct  are 
these  crops,  and  so  important  does  the  distinction  between 
them  appear  to  those  nations  which  depend  upon  fig  cul- 
ture as  an  article  of  food  and  commerce  that  the  various 
crops  have  been  given  separate  and  characteristic  names. 

In  order  to  understand  these  names,  a  detailed  descrip- 
tion of  the  various  fig  crops  is  necessary.  We  must  bear 
in  mind  that  while  the  fig  and  the  caprifig  crops  in  a  gen- 
eral way  resemble  each  other,  they  still  disagree  in  some 
important  points.  This  may  also  be  said  to  be  the  case 
with  the  principal  types  of  the  edible  fig.  In  a  general 
way,  it  may  be  stated  that  we  have  three  distinct  crops, 
appearing  each  one  at  a  separate  time,  ranging  from 
spring,  summer  and  fall,  according  to  the  season  in  the 
respective  countries.  But  each  one  of  these  crops  is 
characterized  in  a  distinct  way,  and  without  a  full  knowl- 
edge of  them,  a  perfect  understanding  of  caprification  is 
impossible. 

The  Various  Crops  of  the  Fig- — While  the  edible  fig  tree 
as  a  rule  possesses  three  distinct  crops,  we  do  not  always 
find  all  these  crops  following  each  other  on  the  same  tree. 
This  may  be  and  is  often  the  case,  but  fig  trees  and  fig 
varieties  exist  in  which  one  or  more  crops  are  wanting. 
The  first,  second  or  third  crops  may  be  respectively  sup- 
pressed or  one  of  these  crops  may  be  present,  while  the 
other  two  are  suppressed. 

Shortly  after  the  fig  tree  begins  to  leaf  out  in  the  spring, 
small  button  figs  are  seen  pushing  out  from  the  wood  of 
last  year,  below  the  young  leaves  of  the  present  season. 
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The  place  were  these  figs  develop  is  the  place  whert 
ing  last  season  existed  a  leaf,  and  which  fell  off  lasl 
These  tigs  grow  rapidly  and  mature  generally  in  t 
of  May  in  all  southern  countries,  or  in  June  in  nortlr 
ones.  This  is  the  first  crop  of  figs,  also  known  as  ea 
figs,  first  figs  or  summer  figs.  This  crop  of  figs  has 
yet  matured,  or.  in  some  varieties,  has  hardly  matur 
when  other  young  figs  are  seen  to  push  out  from  the  1 
joints  of  the  present  year.  In  course  of  a  month  or  t 
these  figs  ripen  and  constitute  then  the  second  or  m 
crop.  With  most  figs  this  crop  ripens  in  August,  later 
earlier  according  to  variety.  This  crop  is  also  known 
second  figs,  autumn  figs  or  late  figs. 

A  third  or  later  crop  is  found  in  some  varieties  formi 
in  August  and  ripening  in  November,  This  may  be  cal 
the  third  crop.  But  this  third  crop  is  not  greatly  dislii 
from  the  second  crop:  both  develop  from  the  leaf  joi 
of  the  same  season.  In  reality  this  third  crop  of  edil 
figs  can  only  be  considered  as  the  last  of  the  second  en 
The  first  crop  is.  however,  entirely  distinct  from  the  S' 
ond  crop,  as  it  is  produced  on  the  old  wood.  Sometin 
the  last  figs  of  the  third  crop  do  not  fall  in  the  autun 
but  winter  over  and  ripen  early  next  spring  just  as  ' 
first  crop,  and  are  thus  hardly  distinguishable  from  it^ 
the  ciiprifig  the  three  crops  are  more  distinct  than  tO^ 
cultivated  varieties  of  the  edible  fig.  ' 

The  Crops  of  the  Caprifig.  —  \n  the  caprifig  the  th 
crops  are  more  distinct  than  in  the  edible  fig,  but,  as 
that  fig,  they  are  not  always  all  present  in  the  same  tr 
Thus  caprifig  trees  exist  which  develop  only  one  cf' 
while  others  possess  two  or  three  crops.  The  variat 
in  crops  may  be  confined  to  individual  caprifigs  l 
the  same  variety,  or  it  may  characterize  some  specif 
riety,  in  which  all  the  trees  are  exactly  alike. 
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The  time  at  which  these  respective  crops  of  the  caprifig 
come  to  maturity  does  not  exactly  correspond  with  the 
time  of  the  ripening  of  the  edible  figs.  The  first  crop  of 
both  figs  appears  and  ripens  at  about  the  same  time,  but 
the  second  crop  of  the  caprifig  ripens  before  the  second 
crop  of  the  edible  fig.  The  first  and  second  crop  figs  of 
the. edible  varieties  are  continuous  in  thfeir  appearance  at 
least,  and  continue  so  until  late  in  the  fall.  Figs  of  al- 
most every  size  may  always  be  found  on  the  edible  fig 
tree  during  its  period  of  vegetation.  But  in  the  caprifig 
the  various  crops  are  more  distinct  and  separate,  there 
being  often  short  time  between  the  maturing  of  the  sec- 
ond crop  and  the  appearance  of  the  third  crop  on  the 
same  tree. 

In  Smyrna  the  various  crops  of  the  caprifig  are  con- 
fined to  distinct  trees,  which  again  have  received  distinct 
names,  though  both  kinds  are  undoubtedly  only  distinct 
sexes  of  the  same  variety  of  caprifig.  The  tree  which 
bears  the  first  crop,  hoghadhes^  are  known  as  orginos  bog- 
hadhes,  while  those  trees  which  bear  the  second  crop  or 
askmadhes  are  known  as  orginos  ashmadhes. 

The  first  crop  or  the  orginos  boghadhes  never  contain 
any  male  flowers  and  pollen.  This  tree  may,  however, 
have  a  later  crop  which  bears  male  flowers. 

The  orginos  askmadhes  again  which  produce  the  figs 
used  for  caprification,  which  crop  is  the  second  crop  or 
the  ashmadhes,  do  as  a  rule  never  possess  any  first  crop. 
It  will  therefore  be  seen  that  in  order  to  possess  a  com- 
plete succession  of  crops  of  the  caprifig,  we  must  either 
cultivate  varieties  which  bear  three  crops  on  the  same 
tree,  or  if  we  grow  the  Smyrna  orginos  we  must  have 
both  the  boghadhes  and  the  ashmadhes.  The  former 
breed  the  first  crop  of  blastophagas,  the  ashmadhes  again 
breed  the  second  crop  of  blastophagas  from  eggs  laid 
by  the  wasps  hatching  from  the  boghadhes. 
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As  the  boghadhes  or  first  crop  and  the  ashmadhes 
second  crop  in  Smyrna  are  produced  on  differeot  trees, 
it  will  be  seen  that  either  we  must  have  both  of  these  trees 
in  the  same  orchard,  or  we  must  caprificate  the  trees 
bearing  only  the  second  crop.  The  latter  plan  is  adopted 
in  Smyrna,  where  only  orginos  ashmadhes  are  cultivated. 
There  two  or  three  strings  with  caprifigs  are  hung  on  the 
edible  fig,  while  in  order  to  produce  crops  of  figs  and  fig. 
wasps  on  the  caprifigs  eight  or  ten  strings  with  figs  are 
required,  the  conditions  and  sizes  of  trees  being  equal. 

Names  of  the  Crops. — In  order  to  avoid  misunderstand- 
ings, the  various  crops  are  given  distinct  names  in  all 
foreign  countries  where  fig  culture  is  prominent.  The 
crops  of  the  caprifig,  which  not  always  correspond  with 
the  crops  of  the  edible  figs,  are  named  differently.  The 
following  table  will  give  a  clearer  idea  of  these  names. 
As  the  English  language  has  no  suitable  names  for  the 
various  crops  of  the  caprifig  and  the  fig,  I  propose  that 
we  for  the  early  first  crop  of  edible  figs  adopt  the  Span- 
ish name  "  brebas,"  and  that  we  simply  call  the  second 
crop  edible  figs,  "figs."  or  autumn  figs.  For  the  caprifig 
I  believe  we  can  do  no  better  than  adopt  the  nomencla- 
ture of  the  German  specialists  who  now  use  the  Neapol- 
itan names:  mamme,  projicfii  and  mammoni.  respectively 
for  the  first,  second  and  third  crops.  There  can  thus  be 
no  misunderstanding  as  to  what  is  meant.  These  names 
are  rapidly  becoming  international  and  would  admirably 
serve  their  purpose.  In  the  following  pages  of  this  paper 
I  shall  as  much  as  possible  avail  myself  of  those  names. 
As  our  fig  industry  develops  the  words  "brebas"  and 
"prorichi  "  (48)  will  becnmL-  huiischnld  words  just  as 
for  instance  the  word  ■■  dvliesas  "'  has  been  adopted  bv 
Ijuth    raisin -<,rrciwers,    r^i.-in  -  packers   and    by   the   public 
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NAMES  OF  VARIOUS  CROPS  OF  EDIBLE  FIGS  (FICUS  CARICA). 


April- August. 

June-August.              November. 

First  Crop. 

Second  Crop         to         Late. 

France 

Figues-fleurs    or 
Florones. 

Figues    d'autome;    Figues    ordinaire; 
Figues  automnales. 

Italy 

Fiori.     Fichi   pri- 
mattici,  Fioroni. 

1 
Pedagnuoli;               Cimaruoli. 
Foruiti. 

Spain 

Brebas. 

1 
Higos. 

Portugal . . . 

Figos  lampos. 

Figos  veudimos. 

Morocco.. . . 

Bukor. 

Karmns. 

1 

Algiers 

Boccdre. 

Kermez    or    Ker- 

Venice 

Bolos. 

mouse. 

Dalmatia . . . 

Greece 

Prodromoi  ornos. 

Fornites. 

California . . 

Brebas. 

Figs,  autumn  figs. 

Latin 

Grossi. 

Forniti. 

NiQoise 

Figa  flore. 

Oustinchi. 

! 

I 


K4ME8  OF  THE  CAPRIFIO  AND  ITS  TABIOGS  CBOPl 
tFlCVS  CABIUA  SILtlSTEIS.I 


(8ept-JU,.) 

(JUy-Julj.) 

(*»«.-». 

Fint  Crop. 

SeooadCrop. 

Th-d<S| 

rmee 

OtpriBgDier. 

^ 

fMs 

O^HfiM. 

khmnie. 

Pn>6dii. 

Koadctoa. 

f~*"^ 

J 

inUaBpdn.. 

ObSkkv. 

J 

Ot««» 

Cntltim. 

m 

Morocco 

Tokbr. 

AsiBMiiiOT.... 

Hi-It  or 
OrginM. 

Boflh^bM. 

A<illID>dIl«. 

^ 

HAlta 

Tokmr. 

TokMU-nosa. 

Toku-tmjvb. 

^.^j 

AB«lMlOTMk- 

OljTithoi. 

1 

Calitomw 

Cprifig. 

Pnfiolii. 

J 

characteristics  of  the  Various  Crafs  of  the  Caprf/^- 
In  the  foregoing  it  has  already  been  pointed  out  that  t 
various  crops  of  the  caprifig  dider  from  each  other 
several  respects.  Here  it  is  only  necessary  to  generaliz 
The  mamme  form  in  the  fall,  remain  on  the  trees  ov 
winter  and  come  to  maturity  early  next  spring.  Tl 
crop  contains  only  a  few  or  no  male  flowers,  many  g^ 
flowers,  but  no  tnie  female  flowers,  as  seeds  have  nev 
been  found  in  this  crop.     The  time  oi  maturity  is  June 

The  profichi  appear  in  May  or  earlier,  and  mattire 
lunc  nr  July,  accordinjf  to  climatic  conditions.  Th 
cniitiiin  an  abundance  oi  mak'  llnwers,  no  female  Howt 
anil  .1  larjje  number  ol  ^mU  iI"\\lt>.  Tin;  mammoni  ( 
third  crop)  produce   only  a  kw    ni.ik-    dowers,  numera 
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gall  flowers  and  a  few  female  flowers,  capable  of  pro- 
ducing seed  after  having  been  pollinated  by  the  male 
flowers  of  the  profichi  or  previous  crop. 

The  various  crops  of  the  caprifig  do  not  always  succeed 
each  other  continuously.  There  is  frequently  a  lapse  of 
time  between  the  falling  of  the  profichi  and  the  appear- 
ance of  the  mammoni.  No  account  has  here  been  taken 
of  the  female  caprifig  tree,  as  yet  almost  unknown. 

CHAKACTERISTICS  OF  THE  CROPS  OF  THE  CAPRIFIG. 


Male  Flowers.        i  Female  Flowers.  GallFlowers. 


Mamme,  or  Ist  crop.   Wanting,  or  very  few.    Wanting. 

i  I 

Profichi,  or  2d  crop.  Very  many.  i   Wanting. 

I  ' 

Mammoni,  or  3d  crop.   Few.  i  Very  few. 


Many. 
Many. 
Many. 


Characteristics  of  the  Crops  of  the  Edible  Fig, — As  to 
the  edible  figs  the  different  crops  are  different  in  /size, 
quality,  flavor,  sweetness  and  sometimes  in  color.  The 
first  crop,  the  **fiori,''  fig  fleurs,  ficos  lampas,  brebas, 
etc.,  are  large  figs,  not  very  sweet,  but  pulpy  and  luscious 
for  eating  fresh,  and  they  are  highly  prized  on  that 
account.  The  different  names  given  to  these  large  figs 
indicate  the  value  in  which  they  are  held.  The  differ- 
ence is  considered  so  important  that  for  instance  in  Spain 
and  Mexico  the  common  people  will  insist  that  the  ** bre- 
bas" are  not  figs.  In  California,  however,  no  great  dis- 
tinction is  made  as  to  the  three  crops.  When  fig  culture 
becomes  as  important  here  as  it  now  is  in  Europe  and 
Asia,  names  may  be  required  for  the  first  crop  of  edible 
figs.  We  have  already  proposed  for  the  first  crop  the 
name  '*  brebas,"  now  used  in  all  Spanish-speaking  coun- 
tries. 

A  large  number  of  figs  do  not  produce   any  first  crop 
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or  brebas,  some  give  verj-  few,  and  others  again, 
San  Pedro,  produce  only  brebas,  the  second   en 
rarely  maturing  any  figs,  which  even  then  never  pro* 
any  great  vahie. 

The  second  crop,  known  in  France  as  "figues-or 
naires,"  in  Spain  as  "  higos,"  in  Portugal  as  "vendimos 
ami  in  English-speaking  countries  only  as  "figs."  ne 
here  no  special  reference.  It  is  this  crop  alone  which 
used  for  drying  in  Smyrna  or  in  other  foreign  fig-growi 
countries,  as  well  as  with  us  in  California.  These  fi 
are  sweet  or  very  sweet,  and,  compared  with  the  brebi 
much  smaller  in  size.  In  Italy  a  difference  is  rtiade  as 
the  first  or  lowest  figs  of  the  second  crop,  which  are  call 
pedagnuoli  or  low  figs,  while  the  later  or  upper  tigs  • 
the  same  branches  are  considered  less  valuable  and  a 
known  as  cimaruoU  or  top  figs.  In  the  edible  figs  t 
third  crop  can  hardly  be  said  to  exist  as  a  separate  cro 
as  the  last  figs  are  only  a  continuation  of  the  second  cro 
The  fig  tree  continues  often  to  bear  until  frost  sets  in, 
until  the  tree  becomes  otherwise  dormant.  Some  i 
varieties,  like  the  Nataiino,  ripen  their  last  figs  in  midwi 
ter,  if  properly  protected,  H 

POLLINATION.  ^ 

The  process  of  fecundation  or  pollination  is  Jiecessa 
in  order  that  the  ovary  may  be  fertilized  and  produ 
seed.  The  pollen  grains,  when  ripe,  appear  to  the  u 
aided  eye  as  a  fine  dust.  But  under  the  microscope  ea< 
grain  may  be  seen  to  be  beautifully  and  characteristicai 
sculptured.  These  pollen  grains  are  brought  on  t 
stigma  either  by  wind,  irnnsmitted  by  insects,  or  fall  ' 
gruvitv.  .-Vs  soan  as  thepullfu  ^'r.iin.-:  are  on  the  surfa 
lit  fhc  stigma — proviilud  \.hu  latti-r  is  in  proper  conditio 
nt'ither  too  old  or  too  young,  that  is  receptive — they  l 
^n  at  once  to  grow .  sending  nut  one  or  more  pollen  tubi 
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like  long  roots,  which  penetrate  through  the  style,  and 
following  its  canal,  finally  through  the  funnel-shaped 
opening  in  the  ovule,  reach  the  inner  nucellus.  The 
fertilization  has  then  taken  place,  and  immediately  after- 
wards changes  take  place  in  the  ovule  and  nucellus,  which 
in  short  time  lead  to  the  production  of  a  fertile  seed.  As 
a  rule,  we  find  that  in  the  same  flower  the  pollen  grains 
and  the  stigma  are  not  fully  developed  at  one  and  the 
same  time.  It  is  therefore  evident  that  the  pollen  in  a 
flower  cannot  be  useful  for  fertilizing  the  stigma  in  the 
same  flower.  This  is  nature's  remedy  against  self-fertil- 
ization, requiring  that  the  pollen  be  brought  from  some 
other  flower  or  from  some  other  tree  of  the  same  kind* 
In  the  majority  of  flowers  the  pollen  can  only  be  trans- 
ported from  one  flower  to  another  by  means  of  insects, 
and  often  the  flowers  are  so  peculiarly  constructed  that 
only  a  certain  kind  of  insect  can  reach  the  pollen,  .or 
rather,  can  reach  the  honey  glands  at  the  base  of  the 
anthers,  as  without  the  presence  of  these  glands  the  in- 
sects would  have  no  occasion  to  visit  the  flowers,  which 
in  such  a  case  would  remain  sterile. 

Nearly  every  flower  we  see  in  the  field,  and  certainly 
every  bright  colored  flower,  requires  the  visit  of  some  in- 
sect, in  order  that  its  stigma  may  be  fertilized  by  the 
pollen  which  adhered  to  the  insect  when  it  left  the  last 
flower  visited.  Thus  the  insects  and  the  flowers  stand  in 
close  intimacy.  The  honey  glands  of  the  flowers  furnish 
food  for  the  insects,  which  are  attracted  to  the  flowers  by 
their  size,  color,  scent,  or  by  the  odor  of  the  honey.  The 
insects  pay  for  their  visit  and  for  their  meal  by  unknow- 
ingly carrying  the  pollen  from  one  flower  to  the  other. 
The  insects  are  fed,  the  flowers  pollinated.  Only  in 
very  few  instances  do  the  insects  live  and  breed  in  the 
flowers.     One    such    instance    is    the    fig,  in  which    the 
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Blaslophaga  wasp  breeds  and  passes  nearly  its  whole  Ul 
The  Fi^ and  the  Cafirijig. — It  is  now  generally  conced 
that  the  edible  fig  is  in  some  way  descended  from  t 
csprifig  {29).  The  capriHg  is  the  \vild  fig  of  the  Meditt 
HAncan  region,  though  its  original  native  home  must 
searched  for  in  the  mountain  regions  of  southern  Arabi 
From  its  original  habitat  the  caprifig  tree  was  spread  I 
cultivation,  or  at  least  by  transplantation,  to  other  districi 
and  finding  suitable  conditions,  soon  established  itself 
a  wild  tree  in  the  forests  and  mountains  of  the  respecti 
counties  suitable  to  its  multiplication  through  seedlings, 
is  now  generally  known  to  botanists  that  the  caprif 
carries  figs  which  contain  three  distict  kinds  of  flowei 
male,  female  and  gall  flowers,  all  in  the  same  fruit, 
will  be  described  later  on.  But,  besides,  it  is  also  knov 
(20)  thai  there  exists  also  a  caprifig  tree  which  only  bea 
fryit  in  which  all  the  flowers  are  female  or  pistillal 
though  trees  of  this  kind  are  comparatively  very  rar 
Cuttings  taken  from  either  one  of  these  trees  would  on 
produce  its  kind,  but  seedlings  might  produce  both  kind 
though  probably  the  majority  of  the  offspring  would  1 
like  the  parent  tree. 

Through  cultivation  and  selection  by  man  several  typ' 
of  the  caprilig  tree  have  been  originated,  though  they  a 
not  at  present  well  understood  or  described.  The  Italii 
botanist  Pontedera,  and  after  him  Gallesio,  were  the  fii 
ones  to  mention  this  fact,  and  although  other  botanic 
have  neglected  to  verify  and  through  observations  e 
liirjje  upon  Poniedt-ra's  and  Gallesio's  reports,  we  ha 
no  good  reason  to  doubt  that  their  ideas  were  in  the  ma 
correct.  ("Jallesio  de.-icribes  (  Ji)  the  purely  fem^ile  tr 
ot  the  i-aprilij,'  iis  ••  nro  i.-iui-iniiln"  In  general  i 
rvci>>,'ni^es  aniim^  thi.-  cqiriri;;  \\w  tnliowiny  types: 

/■V.'i'  s<'/:('i'i,''('.  "r  I'ninniott  wiKi  cuprihg,  with  two 
tbr.e   cn.ps  .l  yc.r. 
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Fico  delta  naturae  the  original  wild  caprifig,  with  only 
one  crop  a  year,  this  crop  developing  during  the  sum- 
mer and  ripening  in  the  fall  (22). 

Fico  mostro^  all  caprifigs  which  bear  no  fruit  or  which 
drop  all  their  figs  while  these  are  yet  young ;  also  trees  in 
which  the  male  flowers  only  arrive  at  development. 

Fico  muhiy  with  female  flowers,  which  do  not  develop 
fertile  seed,  and  which,  as  he  expresses  himself,  become 
pomologically  but  not  botanically  ripe. 

Fico  semi'7nula,  with  no  male  and  with  only  female 
flowers,  which,  when  pollinated,  become  botanically  ripe, 
and  consequently  also  pomologically  ripe.  This  fig  is 
undoubtedly  the   female  tree  of  the   caprifig. 

From  the  descriptions  of  the  other  kinds,  we  may  at 
least  conclude  that  there  exist  numerous  races  or  variations 
among  the  caprifigs.  To  what  extent  these  variations  of 
the  caprifig  will  prove  constant  can  only  be  determined 
by  further  investigations. 

Among  the  caprifigs  imported  to  California  from  various 
places,  we  can  distinguish  several  varieties,  though  on 
account  of  the  age  of  the  young  trees,  it  is  yet  too  early 
to  properly  describe  them.  One  variety  possesses  large, 
almost  entire  or  shallow  lobed  leaves,  others  have  the 
leaves  more  lobed. 

The  herbarium  of  the  Academy  of  Sciences  in  San 
Francisco  possesses  specimens  of  caprifigs  from  France, 
with   as  deeply  lobed  leaves  as  any  variety  I  have  seen. 

It  is  evident  the  varieties  of  caprifigs  are  many,  distinct 
as  to  habits,  number  of  crops,  shape  and  quality  of  fruit, 
some  even  being  edible,  shape  and  size  of  leaves,  etc. 
The  importance  of  the  different  varieties  of  caprifigs 
cannot  be  overestimated,  as  it  will  certainly  be  found  that 
a  variety  which  will  be  suitable  in  one  place,  will  be  a 
failure  in  another.  Home  raised  seedlings  should  there- 
fore be  resorted  to. 
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Those  caprifigs  already  imported  lo  California  produ 
an  abundance  of  male  flowers  in  the  profichi,  A  majori 
or  at  least  a  great  quantity,  of  these  profichi  come 
pomological  and  botanical  maturity  without  pollinati' 
and  caprification.  They  produce  male  flowers  with  p< 
feet  pollen,  but  as  far  as  I  have  seen,  no  female  flowc 
with  fertile  seed.  The  capritig  at  Niles  produced  a  nui 
ber  of  soft,  yellow  and  large  figs  in  the  end  of  July,  ; 
containing  pollen.  These  figs  were  much  larger  thi 
any  dry  caprifigs  imported  from  Italy  and  Smj'rna,  whii 
may  possibly  be  explained  by  the  latter  having  bei 
picked  in  a  somewhat  earlier  stage  of  development, 
so.  the  pollen  in  the  imported  figs  must  have  perfecti 
itself  after  the  picking  of  the  fruit,  a  very  doubtf 
theory  {24). 

The  fact  that  the  caprifigs  at  Niles  do  not  produce  ai 
fertile  seeds,  although  they  have  both  perfect  male  ai 
female  flowers,  depends  upon  the  fact  that,  as  in  ll 
edible  fig,  the  male  flowers  shed  their  pollen  first  loi 
after  the  female  flowers  have  past  their  state  of  receptint 
As  this  Niles  fig  only  produces  one  crop  a  year,  it  la  e\ 
dent  that  it  is  impossible  for  the  female  flowers  to  ha' 
been  fertilized  from  the  pollen  of  a  previous  crop;  thi 
however,  being  the  only  wayin  which  seed  in  any  fig  ci 
be  produced. 

Tie  J^ig. — The  fruit  which  we  call  a  fig  is  really  not  01 
single  fruit,  but  a  large  number  of  fruits  (or  flower 
placed  on  a  common  receptacle.  The  fig  itself  is  this  r 
ceptacle,  and  in  its  interior  are  seen  the  small  fruits, 
the  flowers  if  the  fig  is  unripe. 

If  we  cut  open  a  tit;  lengthwise,  we  see  first  exterior 
a  fleshv  homogenous  mass,  the  receptacle  proper  enck 
iug  a  central  hollow,  which  cdiinects  with  the  outsii 
through  a  narrow  pass;igc  at  the  fve.     Lining  this  centi 
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hollow  on  the  inner  surface  of  the  receptacle  are  seen  an 
almost  innumerable  quantity  of  small  apparently  similar 
flowers,  which  are  fleshy,  of  unequal  size  and  a  little  de- 
formed, and  which  apparently  only  slightly  resemble 
flowers  with  which  we  are  generally  acquainted.  These 
are,  however,  the  true  flowers  of  the  fig.  They  fill  the 
whole  interior  surface  of  the  receptacle,  except  close  to 
and  at  the  **  eye  "  where  they  are  replaced  by  **  scales  " 
or  small  leaflets,  which  latter  interlock  and  form  a 
thatched  obstruction  in  the  throat  of  the  fig.  This  is  gen- 
erally the  appearance  of  the  fruit  of  the  common  or  edible 
fig  tree. 

The  wild  or  the  caprifig  is  slightly  differently  con- 
structed, a  difference,  however,  which  is  of  the  utmost 
importance  and  interest. 

In  the  caprifig  we  find,  besides  the  scales  at  the  eye  and  in 
the  throat,  not  less  than  three  different  and  distinct  flowers 
covering  the  interior  of  the  receptacle:  male,  female  and 
gall  flowers.  The  male  flowers  occupy  the  place  nearest 
below  the  scales  of  the  throat,  while  the  lower  part  of  the 
receptacle  is  filled  with  mostly  gall  flowers  and  with  a 
few  female  flowers.  The  proportion  of  these  flowers  is 
different  in  the  different  crops  of  the  figs.  The  hiber- 
nating **  mamme"  or  first  crop  have  a  few  male  flowers 
and  many  gall  flowers,  but  no  female  flowers.  The  second 
crop  or  **profichi"  has  many  male  flowers  and  many 
gall  flowers,  but  no  female  flowers.  The  third  crop  or 
the  **mammoni"  has  no  male  flowers,  a  few  female 
flowers  and  many  gall  flowers.  There  are,  however,  ex- 
ceptions to  this  rule,  but  this  proportion  is  the  most  com- 
mon one  and  is  generally  constant.  There  is  also  a 
purely  female  plant  of  the  wild  caprifig  which  possesses 
only  female  flowers,  but  this  plant  is  as  yet  almost  un- 
known.    It  has  already  been  mentioned  that  this  form  was 
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first  described  by  Pontedera,  but  has  not  been  describi 
by  later  botanists.  Its  existence,  however,  is  entirely 
accordance  with  what  is  the  rule  in  other  fig  species  (25 
The  different  crops  of  the  fig  will  be  more  minutely  d 
scribed  presently. 

If  we  consider  the  fig  pomologically  it  will  be  seen  tha 
as  it  is  principally  the  receptacle  that  is  eaten,  the  varioi 
flowers  found  in  the  fig  greatly  detract  from  the  value  ( 
the  fig,  as  they  are  never  as  juicy  as  the  receptacle  par 
Especially  is  this  the  case  with  the  male  fiowers,  whic 
are  never  edible;  and  whenever  they  occur  they  must  h 
cut  away  before  eating. 

The  Male  Flo-wers. — The  male  or  staminate  flowers  c 
the  caprifig  are  as  just  stated  situated  immediately  belo' 
the  throat  of  the  fig,  variously  occupying  from  one-half  t 
two-thirds  of  the  space  in  the  receptacle  of  the  secoo 
crop,  are  rarely  found  in  the  third  crop  and  are  con 
paratively  few  in  the  first  crop. 

The  flowers,  though  small  and  sometimes  somewh: 
irregular,  are  still  perfect,  (i).  They  possesses  fon 
petals,  generally  shorter  than  the  anthers,  and  shorte 
than  those  of  the  female  flowers.  Inside  these  petals  ai 
seen  four  stamens  carrj-ing  larger  pollen  producing  c 
pollen  bearing  anthers. 

In  the  second  crop  these  stamens  attain  their  full  df 
velopment  in  the  months  of  June  or  July  according  I 
locality,  or  about  two  months  after  the  time  that  the  femal 
llowers  have  reached  their  perfection  in  the  same  fig. 
is  evident,  tluTclino.  thiit  in  usual  rases,  the  pollen  froi 
the  antlu-rs  catiri'it  l.Tliliz,'  n|-  pnllinalc  the  female  tlowei 
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their  prime  and  receptive  at  a  time  when  the  pollen  of  the 
profichi  is  ripe.  The  pollen  in  the  profichi  is  very  abun- 
dant, of  a  pale  yellow  color,  resembling  a  flowery  yellow 
powder,  which  may  easily  be  shaken  out  and  collected 
without  injury  to  its  vital  qualities. 

The  above  refers  only  to  the  caprifig,  or,  if  we  wish  to 
be  more  distinct  yet,  to  the  male  tree  of  the  caprifig.  The 
edible  fig,  as  cultivated  in  our  orchards,  does  not  possess 
any  male  flowers  (26)  except  in  extremely  rare  cases,  as 
will  be  mentioned  below. 

The  anthers  in  the  male  flowers  are  not  always  prop- 
erly developed.  This  is  especially  the  case  in  seedlings 
raised  from  Smyrna  fig  seeds,  which  originated  from  a 
pollination  with  the  caprifig.  Such  seedlings  do  not  all 
possess  male  flowers,  those  that  do  are  more  or  less  similar 
to  the  caprifig  flowers,  the  anthers  frequently  being  as 
well  developed  as  in  the  real  wild  i\g  (27). 

Female  Flo-iuers, — In  the  common  caprifig  female  flowers 
have  been  found  with  certainty  only  in  the  third  crop  or 
mammoni.  In  this  crop  alone  have  fertile  seeds  been  found, 
but  always  in  very  small  quantities;  hardly  more  than  one 
fertile  seed  in  every  ^g  (47)-  In  the  edible  figs  perfect 
female  flowers  capable  of  producing  developed  embryos 
are  more  common.  Generally  it  has  been  supposed  that 
all  flowers  found  in  the  edible  figs  were  female  flowers 
capable  of  producing  fertile  seeds.  But  this  is  undouljt- 
edly  not  the  case.  All  flowers  of  the  edible  figs  in  a 
general  way  resemble  the  female  flowers,  but,  as  I  will 
shortly  demonstrate,  they  are  not  all  alike,  and  they  differ 
in  the  various  crops  and  in  different  varieties. 

In  the  second  crop  of  the  genuine  Smyrna  figs  nearly 
all  flowers  are  perfectly  developed  female  flowers,  which 
only  require  pollination  in  order  to  bring  fertile  seed.  This 
appears  also  to  be  the  case  in  San  Pedro  and  other  figs, 
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which  regularly  drop  iheir  second  crop  figs.  As  lar  as 
microscopical  structure  is  conccraed  their  flowers  art  en- 
tirely similar  to  those  in  the  genuine  Smyrna  figs.  Thai 
common  edible  figs  possess  at  least  some  female  fiowtrs 
is  clearlj'  demonstrated  by  the  finding  of  ferlile  seed  in 
many  such  figs  in  localities  where  caprifigs  are  jfrown 
spontaneously.  But  the  small  quantity  of  seeds  founii 
indicate  that  the  quantity  of  real  female  flowers  is  always 
small. 

In  places  were  caprifigs  are  not  growing  wild,  that  if 
where  they  are  not  growing  spontaneously  from  seed,  il 
is  very  difficult  to  decide  whether  a  flower  is  a  true  femile 
flower  or  not,  and  the  only  possible  way  to  ascertain  itii 
to  pollinate  it  and  await  the  results  of  fertilization.  A 
wild  caprifig  always  indicates  that  pollination  is  taking 
place  through  the  agenc}'  of  wasps,  as  even  the  caprifig 
will  not  propagate  itself  spontaneously  and  become  wild 
without  their  agency,  as  the  pollen  cannot  be  transferred 
through  the  wind  either  to  the  female  flowers  of  the  capri 
or  the  edible  fig. 

As  regards  the  structure  of  the  female  flowers  some 
slight  variation  is   noticeable.     The  petals  are  generallv 
four  in  number,  but  sometimes  three  or  five.     According 
to  Solms  the  number  is  quite   variable  within  the  above 
limits,  but  according  to  my  own  observations  the  number 
four  is  the  most  constant.     In  size  the  petals  vary  some, 
one  pair  often   being   a   little  longer  than  the  other,  and 
all  four  are  always   longer  than   the   petals  of  the  male 
flowers.     All  are  more  or  less  fleshy  and  sometimes  they 
are  furnished  with  short  hairs  at  the  margin.     In  the  cen- 
ter between  these  petals  projects  a  single  pistil,  at  the  \)it!x 
enlarged,  forming  the  ovary.     The  central  part  is  clong- 
r  three  times  longer  than  the  ovary.    This  part 
e.     The  upper  part  of  the  style  is  bcni 


BIOLOGICAL    STUDIES    OF    FIGS.  915 

funnel-shaped,  often,  or  perhaps  generally,  divided,  one 
projection  of  the  stigma  being  longer  than  the  other. 
With  a  higher  magnifying  power  the  margin  and  upper 
surface  of  the  stigma  is  seen  to  consist  of  a  layer  of 
minute  glands,  of  a  warty  appearance,  while  from  the 
center  of  the  stigmatic  funnel  extends  downwards  a  nar- 
row canal  or  lumen,  which  passes  through  the  whole 
length  of  the  style  and  down  through  one  side  of  the 
ovary,  here  bending  upward  and  touching  the  very  em- 
bryo. When  the  female  flowers  are  receptive,  that  is 
when  they  are  in  condition  to  receive  the  pollen  from  the 
male  flowers,  these  glands  become  greatly  swollen  and 
somewhat  glossy,  of  a  green  or  light  green  color,  which 
after  the  receptive  stage  is  passed  changes  to  a  bright 
brown.  The  inner  surface  of  figs  in  such  a  stage  are 
seen  to  be  spotted  brown  when  cut  open.  The  stigma 
attains  its  recepitvity  long  before  the  male  flowers  are 
ripe  in  the  same  fig  receptacle.  This  difference  in  the 
maturity  of  the  flowers  makes  it  impossible  for  the  female 
flowers  to  be  fertilized  or  pollinated  by  the  male  flowers 
of  the  same  fig.  Thus  the  female  flowers  of  the  mam- 
moni  can  only  be  pollinated  by  the  male  flowers  of  the 
preceding  crop — the  profichi. 

The  crops  of  the  edible  figs  do  not  exactly  correspond 
with  those  of  the  caprifig.  Thus  when  the  male  flowers 
of  the  profichi  are  ripe,  and  at  a  time  when  the  other 
flowers  in  this  fig  have  passed  their  prime  months  before 
the  female  flowers  of  the  second  crop  Smyrna  figs  have 
just  attained  the  state  of  receptivity.  They  can  therefore 
be  pollinated  by  the  male  flowers  of  the  profichi  of  the 
caprifigs.  The  time  for  this  pollination  is  June  or  July 
according  to  climatic  conditions  in  various  countries. 
This  rule  as  to  the  difference  in  time  of  ripening  of  the 
male  and  female  flowers  in  the  caprifig  holds  also  good  in 
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the  few  instances  where  male  flowers  have  been 
in  the  edible  figs.  Hence  the  impossibility  oi  the  feni 
flowers  in  our  edible  fig  being  fertilized  by  ihe  poUen 
the  male  flowers  immediately  above  them.  It  is  only 
Jecnale  flowers  of  the  following  crop  that  could  thus 
impregnated  by  the  pollen, 

rAe  Gall  F'loiuer}. — The  gall  flowers,  which  occur 
abundance  in  all  caprifigs  of  all  crops,  are  in  reality  no 
tng  else  than  female  flowers  which  have  been  transforix 
in  order  to  accommodate  the  requirt-ments  of  a  sni 
wasp,  the  B/ailophaga  psenes.  These  gall  flowers  i 
not  able  to  produce  seed,  though  they  in  general  aspi 
resemble  the  female  flower. 

The  petals  in  the  gall  flowers  are  smaller  and  tnc 
unequal  in  size.  The  chief  difference,  however,  betwe 
these  flowers  and  the  female  flowers  is  found  partly 
the  stylus  of  the  pistil,  which  is  not  as  elongated  as  in  the 
male  flowers,  and  partly  in  the  stigma,  which  is  very  mu 
smaller  and  entirely  wanting  the  glands  at  its  upper  m 
gin.  The  gall  flowers  cannot  be  pollinated,  or  ii  they  a 
neither  does  the  pollen  develop  pollen  tubes  nor  does  1 
embr\o  or  egg  in  the  lower  parts  or  ovary  become  ferti 

While  it  is  true  that  the  gall  flowers  do  not  prodt 
seed,  still  it  is  a  fact  that  they  develop  lo  a  certain  exte 
if  punctured  by  the  wasp,  or  more  correctly  after  the  e 
of  the  Blastophaga  wasp  has  been  properly  deposit) 
They  then  develop  into  galls,  that  is  the  lower  part  of  1 
stigma  swells  up,  the  integuments  of  the  embn'o-i 
harden,  forming  a  glossy  and  brittle  covering  as  a  prot 
lion  for  the  lar^-a-  of  the  wasp. 

Thn^e  gal!  flowers  whii-h  are  nul  ttuis  wounded  by 
Ml.i^tophagii  ei:^'.  tin  nut  dcvclnp  .my  fiirtliLT.  but  at  01 
wiih.T  and  shrink  up.  fiall  tinwrr-;  ar<-  found  in  all  « 
IT;:  species.  lh(iii,L;li  iti  ^m\w  sju'fii'^  tlu-ir  nature  is  not 
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parent  until  the  egg  of  the  Blastophaga  is  laid.  In  the 
edible  fig  no  gall  flowers  have  been  found  with  certainty, 
at  least  the  Blastophaga  wasp,  for  whose  special  benefit 
these  gall  flowers  seem  to  have  originated,  has  never  been 
found  breeding  in  the  edible  figs.  It  has  been  supposed 
that  the  cause  of  this  was  to  be  sought  in  the  sugary  juices 
of  the  edible  fig,  which  killed  the  eggs  or  embryo  of  the 
wasps,  but  I  am  satisfied  that  this  is  not  exactly  true. 
Many  varieties  of  wild  fig  species  produce  very  sweet 
fruits,  edible  and  quite  palatable,  and  still  these  figs  serve 
as  home  for  Blastophagas.  The  cause  for  the  inability 
of  the  wasp  to  breed  in  common  figs  must  be  sought  for 
elsewhere,  and,  as  I  will  presently  point  out,  is  due  to  the 
fact  that  the  edible  figs  contain  flowers  modified  to  such 
an  extent  that  they  are  unsuitable  as  breeding  places  for 
the  wasps. 

The  gall  flowers  are  characterized  by  a  much  shorter 
style,  by  an  undeveloped  stigma,  devoid  of  receptive 
glands,  and  by  an  imperfect  embryo  which  never  devel- 
ops more  than  to  a  certain  limited  degree.  The  discov- 
ery of  the  distinction  between  gall  flowers  and  female 
flowers  is  due  to  Solms-Laubach  (25). 

Until  his  researches  were  made  known  it  was  supposed 
that  the  female  flowers  turned  into  galls  when  stung  by 
the  wasps.  He  again  proved  that  the  distinction  existed 
independent  of  the  wasps,  which  however  only  select 
the  peculiar  gall  flowers  as  the  only  ones  suitable  to  re- 
ceive their  eggs. 

Mule  Flowers, — Under  this  name  I  arrange  the  major- 
ity of  the  flowers  of  that  class  of  edible  figs,  varieties 
which  mature  their  figs  regularly  without  the  presence  of 
the  caprifig  and  its  pollen.  These  flowers  are,  as  far  as 
I  know,  not  found  in  the  caprifig,  nor  in  any  other  wild 
fig  species.     They  are  undoubtedly  a  product  of  culture 
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and  must  be  considered  either  as  more  highly  develo 
gall  flowers,  which,  bereft  of  the  Blastophaga  influer 
have  partially  rejjained  their  original  structure,  but  wh 
just  on  that  account  have  lost  the  capability  of  produc 
galls;  or  they  may  be  considered  as  degenerated  feiT 
flowers  which  have  lost  their  fecundity  by  inertion  — 
other  words,  by  not  being  pollinated  for  ages,  so  to  sa' 
in  the  same  way  as  many  other  cultivated  flowers  h 
degenerated.  I  am  inclined  to  consider  the  latter  as 
more  probable,  though  at  present  no  direct  proof  can 
given.  That  the  great  majority  of  the  flowers  in  > 
edible  tigs  (except  the  Smyrna  race)  is  different  from 
true  female  flowers,  both  in  structure  and  nature,  is 
doubted,  whether  we  assign  as  a  cause  one  or  the  ot 
of  the  above  theories.  These  mule  flowers  never  re; 
any  botanical  maturity,  and  are  really  something  half-v 
between  the  true  female  tlower  and  the  true  gall  flows 

The  mule  flowers  are  characterized  by  an  imperf 
stigma,  by  a  style  in  length  intermediate  between  thai 
the  gall  and  the  female  flower,  by  imperfect  embrvo.  ; 
by  the  property  of  becoming  fleshy,  sweet  and  edi 
without  pollination.  I  have  so  far  not  found  anv  in 
Smyrna  figs,  comparatively  few  in  the  second  crop  of 
San  Pedro  class,  but  almost  exclusively  occurring  in 
first  crop  of  this  class.  The  stigma  of  the  mule  flow 
has  no  developed  glands  and  is  not  receptive. 

Male  FI--..-cri  In  Edi'!--  /■V-..— It  h.is  frequentlv  bi 
sMtod  th.it  mal.>  ri..',\o--    l-v  :■■  :  r.  ■:.:<'.    in    edible   tii^s.  . 
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to  botanists,  and,  strange  enough,  it  was  first  described 
from  specimens  found  in  the  edible  fig.  The  male  flower 
of  the  fig  was  first  described  by  the  prominent  botanist 
La  Hire  in  the  year  17 14,  from  figs  grown  in  Paris  either 
under  glass  or  in  the  open  ground  (36).  Unfortunately 
La  Hire  does  not  give  particulars  as  to  the  variety  from 
which  the  flowers  were  taken,  and  it  is  not  even  certain 
that  La  Hire  got  his  flowers  from  the  edible  fig.  An- 
other variety  of  edible  fig  which  regularly  produces  seed 
is  the  '*Croisic,"  cultivated  in  the  vicinity  of  the  ocean 
bathing  place  Croisic,  on  the  coast  of  Brittany,  in  the 
Department  of  Loire  inferieure.  This  fig  has  been  men- 
tioned by  Solms-Laubach  (37),  and  described  as  being 
green  when  ripe,  with  white  or  pale  pulp,  very  juicy  and 
sweet,  but  with  poor  aroma.  The  male  flowers  occupy 
the  same  place  and  distribution  as  in  the  profichi  of  the 
caprifig.  The  place  they  occupy  on  the  receptacle  ripens 
less  perfectly  than  the  balance  of  the  fig,  and  remains 
always  somewhat  hard  and  dry,  generally  to  such  an  ex- 
tent that  it  becomes  necessaiy  to  remove  that  part  of  the 
fig  before  eating. 

Another  somewhat  similar  edible  fig  was  observed  by 
the  same  author  as  cultivated  at  Cherbourg  in  France, 
also  on  the  Atlantic  coast.  The  male  flowers  in  this  fig 
were,  however,  degenerated  or  improperly  developed 
(36).  The  tinder  of  these  figs  believes  them  to  be  only 
highly  developed  caprifigs  which  have  become  edible. 
He  is  even  tempted  to  trace  their  introduction  to  France 
to  the  time  when  the  Phoenician  traders  extended  their 
ocean  voyages  to  the  northern  coast  of  France,  a  time 
when  supposedly  the  edible  figs  were  yet  in  a  semi -wild 
or  undeveloped  condition. 

Another  fig  with  numerous  male  flowers  was  found  by 
Mr.  B.  M.  Lelong  at  Los  Gatos,  October  20,  1891.     The 
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Hg,  judging  from  the  photograph,  is  ol  medium  to  la 
size  and  edible.  Mr.  Lelong  describes  the  pollen  as  v 
abundant  and  that  the  tig  possessed  numerous  fertile  se 
(38),  which  he  says  must  have  been  produced  by 
pollen  of  the  male  flowers  above. 

TAc  Cordelia  Fig, — The  only  certain  instance  of  m 
flowers  having  been  found  in  an  edible  tig  in  Califor 
is  the  one  I  am  about  to  mention  below. 

In  July,  1893,  I  found  a  bos  of  tigs  in  the  market 
San  Francisco,  marked  as  ha\ing  come  from  Cordelia 
Solano  County,  containing  very  large  yellow  tigs,  a  s 
larger  than  our  largest  .\driatic.  L'pon  opeoiag  th* 
figs  !  found  everj'  one  with  a  fully  developed  zone 
male  flowers,  fully  ripe  and  with  an  abundant,  perfec 
developed  pollen.  In  other  respects  the  tigs  resenibl 
veiA'  much  the  Italian  Gentile,  which  is  now  also  growi 
in  California  in  various  localities.  These  figs  belong 
to  a  distinct  variety  and  were  propagated  as  table  tij 
though  the  dn.-  zone  of  male  flowers  greatly  detract 
from  the  quality  of  the  ti;f.  The  fig  was  juicy  and  ve 
sweet.  It  is  not  impossible  that  this  tig  is  identical  wH 
the  Croisic  fig  described  by  Solms-Loubach.  and  thai 
has  been  brought  here  by  setlers  from  Croisic  in  Franc 

Finally,  it  may  be  stated  that  both  myself  and  Mr. 
W.  Maslin,  of  California,  have  raised  seedlings  of  Sm\T 
figs.  Some  of  those  raised  by  the  latter  came  to  parti 
maturity  at  least,  and  contained  male  flowers  in  greal 
or  leiser  anuniUtnce.     .Such   ri:_fi,  however,  must  be  co 
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these  figs  will  develop  perfect  seeds  without  the  aid  of  the 
Blastophaga,  as  it  is  probable  that  they,  as  other  figs  will, 
bring  their  male  and  female  flowers  to  perfection  at  widely 
different  times,  in  other  words,  that  when  their  female 
flowers  will  be  receptive,  their  male  flowers  will  not  yet 
have  developed  their  pollen. 

It  must  be  clearly  understood  that  edible  figs  possessing 
male  flowers  are  inferior  to  those  which  do  not  possess  any, 
and  the  presence  of  male  flowers  is  without  any  import- 
ance, from  a  horticultural  point  of  view.  The  Blasto- 
phaga cannot  live  in  those  figs,  because  they  do  not  pos- 
sess perfect  gall  flowers;  the  pollen  cannot  be  utilized 
for  pollination  or  caprification,  because  there  is  no  prac- 
tical way  of  getting  it  out  of  the  fig  and  onto  the  flowers 
of  the  next  crop,  and  finally  such  figs  are  inferior  for 
eating,  as  the  male  zone  is  dry  and  not  eatable. 

In  the  caprifig  we  have  three  kinds  of  flowers.  Male 
flowers,  which,  on  account  of  their  time  of  ripening  of 
the  pollen,  can  only  pollinate  female  flowers  of  the  suc- 
ceeding crop.  Female  flowers  which  produce  seed,  but 
w^hich,  on  account  of  the  early  time  at  which  they  are 
receptive,  can  only  be  pollinated  from  the  pollen  of  the 
preceding  crop.  Gall  flowers,  which  resemble  the  female 
flowers,  but  which  are  at  no  time  receptive,  and  which 
serve  no  other  purpose  than  breeding  places  for  the 
Blastophaga  wasp.  The  caprifig  possesses  also  a  purely 
female  plant  with  only  female  flowers. 

The  edible  figs  consist  of  two  or  three  distinct  types. 

The  Smyrna  type  (Ficus  carica  smirniaca),  with  only 
female  flowers,  capable  of  producing  seed  by  pollination. 

The  Common  type  (Ficus  carica  hortensis)^  with  prin- 
cipally male  flowers,  neither  capable  of  producing  seed 
nor  able  to  serve  as  galls  or  home  for  the  Blastophaga 
w^asps. 
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The  San  Pedro  type  ( Fieus  carina  inlermedia),  wi 
mule  flowers  in  the  tirst  crop  and  female  dowers  io  t 
second  crop. 

The  Cordelia  type  ( Ftcus  carica  relicta),  which  is 
very  rare  one,  which  carry  some  male  flowers,  and  whi< 
must  be  considered  as  semi-capri,  or  reverted  edible  tig 

Various  Kinds  of  Maturity. — In  the  fig  as  well  as 
other  fruits,  we  can  distinguish  between  two  kinds  of  m 
turity.  Gallesio  was  the  tirst  one  to  make  the  distinctioi 
and  I  here  adopt  it,  somewhat  modified,  as  being  < 
particular  use  in  demonstrating  the  nature  of  the  tig.  M 
find  that  some  or  most  edible  rig  varieties  set  and  tnatui 
their  figs  without  pollination,  but  that  as  a  consequent 
such  figs  contain  no  perfect  llowers  with  fertile  embr\-o 
This  state  of  maturity  may  be  called  pomological  maturit 
as  it  does  not  necessarily  require  the  botanical  perfei 
tion  of  the  flowers.  Pomological  maturity  is  attained  b 
the  great  majority  of  edible  rigs,  and  is  undoubtedly  3 
inheritance  from  the  caprifig,  which  becomes  similari 
pomologically  mature.  This  pomological  maturity  is  n< 
necessarily  accompanied  by  any  botanical  maturity,  a 
for  instance,  is  proven  by  our  California  figs,  which  nevt 
contain  any  fertile  seed  (35)- 

The  other  kind  of  maturity  may  be  called  botanic; 
maturity,  as  it  requires  the  female  tlowers  to  be  deve 
oped  with  perfect  embryos,  in  order  that  the  fruit  ma 
set  and  become  also  pomologically  mature.  If  the  fru 
is  edible  or  cultivated  as  a  Iruit.  the  pomological  maturil 
will   ahv,.v>  lu'  t-tU-itL-d  hv  th.-    N-Luiical  maturitv.      Tli 
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second  crop,  which  possesses  perfect  female  flowers,  does 
never  become  pomologically  ripe,  and  can  only  be  botan- 
ically  ripe  by  pollination. 

Tlie  pomological  maturity  always  indicates  and  implies 
a  long  continued  cultivation  of  the  fruit  by  mah,  and  can 
be  applied  only  to  cultivated  fruits.  Among  other  fruits, 
besides  the  fig,  which  attain  pomological  maturity  without 
botanical  maturity  at  the  same  time,  we  may  mention  some 
.varieties  of  dates,  one  variety  of  pomegrenate,  the 
seedless  orange,  many  apples  and  pears,  the  common 
edible  banana,  the  pepino  Solanum  of  Central  and  South 
America,  seedless  grapes,  and  a  number  of  other  fruits 
and  vegetables  in  which  the  seeds  are  abortive,  and  have 
become  so,  partly  through  the  continued  asexual  prop- 
agations of  the  plant,  partly  from  other  causes.  Botanical 
maturity  is  attained  by  all  fruits  which  produce  perfect 
seed,  and  if  the  fruit  is  edible,  it  is  also  pomologically 
mature. 

But  it  must  be  remembered  that  the  fruits  here  enumer- 
ated as  attaining  pomological  maturity  only,  are  all  such  as 
have  been  developed  from  pollinated  flowers.  As  far  as  is 
known,  no  other  fruit  than  the  tig  develops  without  previous 
pollination.  The  development  of  the  common  edible  fig 
receptacle  must,  therefore,  be  considered  somewhat  in  the 
same  light  as  the  maturity  and  development  reached  by  a 
tuber,  or  by  the  stems  of  the  sugar  cane,  etc.  Pomological 
maturity  merely  indicates  that  the  fruit  becomes  edible, 
while  botanical  maturity  means  that  the  fruit  has  developed 
fertile  seeds. 

Seeds  in  Smyrna  Figs, — We  have  already  several  times 
referred  to  the  fact  that  all  edible  figs  may  be  divided  in 
tw^o  distinct  classes  or  types,  one  which,  when  ripe,  does 
not  necessarily  contain  fertile  seed,  and  one  which,  w^hen 
ripe,  always  contains  fertile  seed,  as  otherwise  it  would 
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not  be  ripe  or  mature.  There  are  also  other  differen 
The  Smyrna  figs  belong  to  the  latter  class,  and  thei 
ways  contain  ripe  and  fertile  seeds. 

But.  as  the  cultivated  Smyrna  llg  never  contains 
male,  and  as  capritication  with  the  wild  fig  is  always 
sorted  to  in  order  to  cause  the  figs  to  mature,  it  is  ev~i( 
that  the  seeds  thus  produced  must,  when  growing,  j 
us  hybrid  plants,  plants  which  more  or  less  partakt 
both  parents,  the  wild  as  well  as  the  Smyrna  fig. 

Artificial  pollination  ot  H^s  is  no  new  or  remark: 
discovery.  Gasparrini  relates  howl 40)  he  repeati 
introduced  the  pollen  of  the  caprifig  into  the  edible  I 
especially  of  the  L.ardaro  variety.  But  his  pollina 
produced  no  decided  results.  No  increase  in  the  num 
of  fertile  seeds  was  noticed,  either  because  the  flow 
of  the  Lardaro  variety  were  principally  mule  Aowers^ 
which  the  pollen  could  have  no  etlect.  or  because  the  ten 
flowers  had  all  been  previously  pollinated.  From 
Gasparrini  draws  the  illogical  conclusion  repeatedlvqut 
by  later  writers,  that  the  caprifig  is  of  a  different  spe 
from  the  edible  fig.  that  its  pollen  cannot  inlluenct 
fecundate  the  female  flowers  of  the  edible  fig.  and 
consequently  the  practice  of  capritication  is  illusioi 
and  of  no  value  whatever.  G;isparnni  did  not  knov 
the  class  of  figs  which  I  have  desi;inated  as  the  Sm^ 
type,  and  which,  unlike  any  other  class,  produces  p 
cipally  receptive  female  flowers,  which  do  not  proc 
seed  without  the  aiii  ot  pullen  in-m  the  caprifig. 
(i.isp.trrin:  had  up:'  ■rtiini'y  :  .  i-\:<-ii..l  his  iritort^stinL; 
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production  of  fertile  seeds.  Imported  in  1880  (for  de- 
tails  see  the  historical  part),  and  quite  extensively  propa- 
gated and  planted  in  the  most  dissimilar  parts  of  Cali- 
fornia, those  figs  failed  to  bear  one  single  ripe  fruit  during 
a  period  of  (10)  ten  years.  The  fruit  would  form  in 
abundance,  the  flowers  would  develop  and  become  ap- 
parently receptive,  as  shown  by  the  glands  of  the  stigma, 
and  by  the  length  of  the  style,  but  the  fruit  would  in-, 
variably  fall,  when  apparently  one-third  or  one-half  grown. 
It  was  this  fact,  together  with  my  observation  that  im- 
ported Smyrna  figs  always  possessed  numerous  fertile 
seeds,  while  such  were  never  found  in  our  (other)  edible 
figs,  that  made  me  a  strong  advocate  of  caprification,  and 
which  satisfied  me  that  pollination  was  necessary  and  not 
illusionary,  as  almost  ever}'  one  else  (41)  believed,  prin- 
cipally on  the  testimony  of  Gasparrini  and  Olivier.  It 
would  indeed  have  been  strange  that  Smyrna  figs  should 
not  ripen  their  fruit  in  California,  if  the  maturing  only 
depended  on  climatic  conditions  or  differences  in  soil. 
Those  figs,  consisting  of  three  distinct  varieties,  were 
planted  in  the  most  dissimilar  localities  and  in  greatly 
different  soils,  and  exposed  to  varied  climatic  conditions, 
found  in  the  northern,  central  and  southern  parts  of  Cali- 
fornia, in  the  interior  valleys,  in  the  foothills,  as  well  as 
on  the  coast.  All  the  old  world  fig  districts  together 
would  hardly  show  more  variations  in  climatic  and  other 
conditions,  than  did  those  various  localities  in  which  the 
Smyrna  figs  were  tried  in  this  State.  Still  not  one  tree 
properly  matured  a  single  fruit. .  A  few  of  the  first  crop 
became  half  ripened,  that  is,  became  yellow,  soft,  but 
insipid  and  not  sweet ;  and  besides  never  attained  a  proper 
size,  or  a  size  at  all  approaching  that  of  the  imported 
dried  figs.  I  had  no  opportunity  of  trying  direct  pollina- 
tion (from  want  of  caprifig  pollen)  until  1891,  in  the  last 
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days  ol  July-  Tlie  experiment,  I  afterward  learned,  «m 
tried  the  year  before  in  Fresno,  andaucceasfully  prodiiceil 
a  few  ripe  Smyrna  ligs  (40).  On  the  26th  of  July  I  n^ 
quested  Mr.  E.W.  MaslJn  to  accompany  me  to  the  Shin ii 
orchard,  situated  near  Niles,  not  far  from  the  San  Fran- 
cisco Bay  (42).  The  only  caprilig  tree  there  possessed 
a  few  very  ripe  fruit,  large  and  pulpy,  in  which  ihe  pollen 
was  fully  developed  and  very  abundant.  We  shook  the 
pollen  out  in  the  palm  of  Mr,  Maslin's  hand,  and  from 
there  transferred  it  to  the  Smyrna  figs,  of  which  there 
were  various  sizes.  Not  then  knowing  in  what  size  (he 
flowers  would  be  receptive,  I  pollinated  various  sizes,  in 
all  about  thirty  figs,  which  were  properly  marked  by 
strings.  Figs  on  all  the  three  different  .varieties  were 
pollinated.  As  means  to  introduce  the  pollen  we  used  a 
goose  quill,  the  end  of  which  was  pared  oti  obliquely. 

This  open  part  of  the  quill  was  filled  with  poUcn,  ihen 
pushed  through  the  scales  closing  the  eye  of  the  SmjTnj 
fig  and  the  pollen  shaken  down,  in  probably  about  one 
thousand  times  larger  quantity  than  was  actually  needed 
to  fertilize  the  fig,  I  found  that  figs  of  a  certain  ai«, 
about  three-quarters  of  an  inch  in  diameter,  allowed  the 
quiil  to  readily  penetrate,  the  scales  on  them  giving awi^ 
quite  readily  at  the  slightest  push  of  the  quill.  It  was 
not  necessary  to  cut  the  scales  or  to  open  ihe  eye  artifi- 
cially and  violently,  simply  the  pushing  the  quill  in  would 
allow  the  pollen  to  drop  down  in  the  receptacle.  Many 
of  the  figs  thus  pollinated  came  to  perfeclion  as  Urge, 
ripe  and  luscious  figs,  in  every  way  perfectly  developed  wilh 
numerous  perfect  seeds.  But  out  of  the  »ianv  thousand 
similar  Smyrna  figs  on  the  same  as  well  as  on  imnjedialely 
adjoining  trees,  tiol  one  single  Jig  that  was  not  polJinsied 
by  Mr.  Maslin  and  myself  came  to  maturity; 


the  trees 


they  had   been   doing  during  ten  years 
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"  previously.  I  consider  this  experiment  absolutely  con- 
clusive. It  shows:  That  the  true  type  of  Smyrna  figs 
does  not  set  and  mature  fruit  in  California  if  left  to  them- 
selves, but  that  the  figs  invariably  fall  off.  That  they 
contain  perfectly  developed  female  flowers,  receptive  in 
the  end  of  July.  Of  these  facts  I  had  already  satisfied 
myself  long  before  through  microscopical  study  of  the 
fig  flowers. 

That  these  flowers  if  pollinated  will  cause  the  fruit  to 
mature,  while  they  themselves  (the  flow^ers)  develop  fertile 
seed.  Our  experiment  also  proved  that  the  pollen  from 
the  caprifig  tree  is  not  and  cannot  be  transferred  by  the 
wind,  or  by  other  insects  than  the  Blastophaga,  to  the 
edible  figs.  As  this  caprifig  tree  had  born  ripe  pollen 
for  years  (it  being  ten  years  old  or  more)  still  not  one 
of  the  surrounding  Smyrna  figs  had  been  pollinated 
and  had  come  to  maturity  before  our  experiment  was 
made.  Still  they  grew  so  near  to  the  caprifig  tree  that 
their  branches  closely  interlocked,  almost  forming  one 
single  tree.  The  principal  value  of  this  experiment 
depends  upon  this  very  fact  and  upon  the  age  of  the 
trees,  which  were  old  enough  to  have  matured  fruit,  if 
they  could  have  done  so  without  pollination. 

Caprification  is  only  one  step  further,  it  is  the  pollina- 
tion by  the  aid  of  a  wasp,  semiartificially  introduced  in 
the  fig  by  hangings  the  caprifigs  in  their  immediate  vici- 
nity. An  account  of  this  ^experiment  is  found  in  the 
**  Annual  Report  of  the  State  Board  of  Horticulture  of 
the  State  of  California,  1891,  page  230  to  231."  The 
account  is  substantially  correct,  but  the  part  relating  to 
the  Blastophaga  contains  some  errors  which  will  be  noted 
in  a  different  place.  The  figs  so  pollinated  were  exhibited 
by  Mr.  James  Shinn  at  the  Horticultural  Convention  in 
Marysville,  also   by  E.  W.   Maslin  at  the  rooms  of  the 
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State  Board  of  Trade  and  have  also  been  photograph 
by  B.  M.  Lelong  in  the  State  Reports  so  often  referr 
to  (for  1891). 

Experiments  in  pollinating  Smyrna  figs  have  since  be 
carried  on  by  me  yearly  with  the  same  results — bo 
horticultural  and  botanical  maturity.  The  proper  tin 
for  pollination  in  California  changes  frequently  from  ye 
to  year  according  to  seasons.  I  haye  seen  a  different 
in  the  time  when  the  figs  were  ready  for  the  pollen,  var 
ing  between  several  days  to  several  weeks  or  a  mont 
Near  the  coast  this  difference  is  much  greater  than  in  ti 
interior  valleys,  where  one  year  with  the  other  the  vari 
tion  in  time  seldom  extends  to  more  than  two  weeks. 

Our  experiment  further  proved  without  a  doubt  that  tl 
figs  in  question,  consisting  of  several  hundred  trees,  ir 
ported  by  G.  P.  Rixford  in  i88o  and  1882,  through  tl 
aid  of  Consul*  E.  J,  Smithers  in  Smyrna,  were  genuii 
Smyrna  figs.  On  account  of  the  persistent  dropping  > 
the  figs  the  idea  originated  by  the  late  Dr.  Stillman  b 
came  prevalent  that  these  figs  were  not  what  they  pr 
tended  to  be,  but  simply  wild  figs  sent  us  by  the  jealo] 
Smyrna  growers,  who  were  afraid  that  our  fig  productit 
would  come  in  opposition  to  their  own  products.  On  th 
account  most  of  the  "  Bulletin  "  figs  were  rooted  o 
U3)- 

I  grieve  to  tell  that  I  once  shared  this  idea  and  did  M 
Rixford  a  great  injustice  in  publishing  it  in  the  Rur 
Press,  the  retraction  in  the  following  number,  upon  fin 
ing  out  my  mistake.  Iiardly  undoing  the  wrong.  Howev 
Mr.  Ri^|■M^d  has  livrd  m  >,■,■  liiiiiMll  and  those  concerm 
i[i  ilir  ii.inMl,Ktin,i  H-liird,  .md  lii-  .■ifons  and  SUCO.'S< 
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Pollination  of  San  Pedro  and  Ge?itile  Pigs. — Since  the 
MS.  of  this  paper  was  completed,  or  almost  so,  I  have 
been  able  to  successfully  experiment  with  pollination  of 
the  second  crop  of  San  Pedro  and  Gentile  figs.  My  ex- 
periments were  made  in  Kern  County,  California,  on  two 
fig  trees,  one  a  San  Pedro  and  the  other  a  Gentile,  planted 
by  me  some  years  previously. 

As  I  have  stated,  these  two  fig  varieties  mature  only  a 
first  crop  under  any  circumstances,  at  least  no  case  has 
come  under  my  observation  where  a  fig  of  the  second 
crop  came  to  perfect  maturity,  the  crop  generally  drop- 
ping as  a  whole  when  one-fifth  grown.  The  time  for  ex- 
periment was  July  II.  The  pollen  had  been  secured 
from  a  caprifig  tree  of  the  Bulletin  variety  grown  about 
200  miles  away  and  transported  in  a  glass-stoppered  bot- 
tle. 

The  San  Pedro  tree  contained  about  420  figs.  Thirty- 
six  of  these  were  pollinated  with  a  goose -quill  by  inject- 
ing caprifig  pollen  through  the  eye  in  liberal  quantities, 
many  times  more  than  would  have  been  brought  there  by 
inquilines.  A  few  weeks  afterwards  the  majority  of  the 
pollinated  figs  were  turning  soft,  while  the  non-pollinated 
figs  remained  hard,  many  falling  off.  By  the  i6th  of 
August  I  again  visited  this  tree.  Ten  mature  figs  had 
been  taken  off.  Eight  remained  on  the  tree  fully  ripe 
and  very  sweet,  but  somewhat  smaller  than  the  first  crop, 
and  six  figs  were  partly  mature.  All  of  these  figs  were 
among  those  caprificated  or  rather  pollinated  by  me  and 
marked.  Of  all  the  other,  nearly  400  figs,  on  this  tree, 
which  had  not  been  pollinated,  not  a  single  one  showed 
any  sign  of  maturity,  and  later  on  all  these  dropped  off. 

With  the  Gentile  tree  the  case  was  quite  similar.  This 
tree  contained  86  second  crop  figs.  Of  these  19  were 
pollinated  and  10  of  these  came  to  full  maturity,  two  to 

'iD  8er.,  Vou  V.  (dO)  January  11.  1896. 
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partial  maturity.  The  balance  all  dropped  oQ  bei 
even  bc;2inning  to  soften.  Microscopic  examinacioa 
the  ripe  iruit  oi  these  pollinated  second  crop  San  Pei 
and  Gentile  showed  that  a  lari;e  number,  more  th;iQ  o 
third  (about ).  of  the  flowers  pijssejsed  fertile  seed.  1 
effect  of  pollen  hjd  thus  been  to  produce  a  botanical 
well  as  a  horticultural  raaiurity,  the  latter  haWnp  b« 
effected  by  the  former.  My  experiment*  in  pollinati 
have  not  been  repeated,  but  I  think  enough  has  be 
demonstrated  to  show  that  the  regular  and  periodic  dn 
ping  of  ri;j;s  is — in  varieties  where  the  wh'ile  crop  fails 
come  to  maturity — invariably  caused  by  the  want  of  p 
lination  of  the  female  ll-iwers.  In  other  words,  wht 
perfect  female  tlowers  are  I^und  in  the  tig,  they  mi 
have  pollination  in  order  to  po-duce  a  horticultural  mal 
ricv  of  receptacle.  Where  ai:ain  the  ilowers  in  the  rec* 
tacle  are  imperfect  ;i~  far  .is  their  generative  capacity 
concerned,  then  a  horcicultunl  maturity  will  ensue,  pol 
nation  and  capriricaci^m  bein^;  useless,  and  impotent 
produce  any  effect.  H.irticu'.tural  maturity  will  be  etfect 
without  pollination  or  capritication. 

P..iliniUioH  of  First  <.>.■/<  SiiH  /^aM..— May  i6lh 
pollinated  nineteen  tigs  ••(  rirst  cn-p  ^an  Pedro,  the  fi 
bein;;  of  very  much  the  same  si/e  as  those  ready  for  p* 
lination  <>f  the  second  cr.ip.  In  tht  middle  of  June  th 
teen  of  the^e  ti^s  had  niatiim:.  -he  others  had  fallen  o 
Kxamin-Ki-n  «hvwed  th.i:  n.'.  ferv.lt-  -^eeds  had  been  forme 
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less.  As  regards  the  figs  on  this  tree  which  I  did  not 
pollinate,  I  may  state  that  nearly  all  arrived  at  perfect 
horticultural  maturity. 

Seeds  in  the  Common  Edible  Figs. — Under  this  class  I 
arrange,  as  has  already  been  stated,  all  fig  varieties  with 
only  mule  or  with  principally  mule  flowers,  which  set  and 
mature  their  figs  without  the  aid  of  pollen.  If  the  seeds 
of  such  figs  are  examined  under  the  microscope,  it  will  at 
once  be  seen  that  they  are  only  seeds  in  appearance,  but 
not  in  reality.  They  are  mere  glossy  hulls  of  a  yellow  or 
brown  color,  but  with  no  kernels  and  embryo  capable  of 
development.  Even  without  the  aid  of  a  microscope  this 
may  be  ascertained  by  crushing  the  seeds  with  the  point 
of  a  knife.  The  shell  will  then  be  seen  to  collapse,  the 
interior  being  absolutely  empty  without  any  kernel.  Al- 
though I  have  examined  many  thousands  of  figs  grown  in 
California  during  the  past  ten  years  or  more,  I  have  failed 
in  finding  a  single  seed  properly  developed.  I  at  first  at- 
tributed this  alone  to  the  former  total  absence  of  caprifigs 
in  this  State.  I  now  believe  it  to  be  due  in  equal  degree 
to  the  absence  of  or  at  least  scarcity  of  female  receptive 
flowers  in  our  figs,  generally  speaking.  This  same  ob- 
servation as  regards  the  absence  of  seeds  in  common  figs 
has  been  repeatedly  made  in  Europe.  In  France,  Solms- 
Laubach  found  no  figs  which  contained  developed  em- 
bryos (44).  Gasparrini,  however,  found  repeatedly  seed 
in  several  of  the  Italian  figs.  However,  he  says  that  in 
the  early  figs,  probably  meaning  first  crop  figs,  he  never 
found  any  fertile  seed  or  seeds  with  embryo.  But  in  the 
'*  pedagnuoli"  of  the  white  figs  and  of  the  Dottato  he 
found  frequently  fertile  seed,  even  in  places  where  capri- 
fication  did  not  take  place.  As  has  been  previously  stated, 
he  pollinated  the  flowers  of  the  Lardaro  variety,  but  did 
not  succeed  in  producing  any  more  seed  than  what  would 
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otherwise  have  been  the  case.  To  account  for  this  1 
assumes  that  the  seed  had  formed  through  what  by  na 
uralists  is  called  "parthenoj;enesis,"  or  self-developmen 
However,  Gasparrini's  experiments  upon  this  subject  ai 
defective  and  not  at  all  conclusive.  It  is  much  more  pro! 
able  that  those  varieties  did  contain  some  perfect  fema 
flowers,  which  had  in  some  way  been  pollinated.  Pa 
thcnogenesis  is  too  rare  an  occurrence  to  be  accepte 
without  thorough  experiments  (45),  The  fact  that  Ca 
ifornia  figs,  which  formerly  at  least  could  not  possibl 
have  been  pollinated,  never  exhibited  fertile  seeds,  speal 
strongly  against  the  parthenogenesis  theory  of  Gaspa 
rini  and  for  the  belief  that  even  for  ordinary  figs  bol 
pollen  and  female  flowers  are  required  for  the  productio 
of  seed.  Solms-Laiibach  found  fertile  seed  in  manv  N< 
apolitan  tifjs  and  frankly  admits  that  their  presence  ca 
onlv  be  explained  bv  the  influence  of  pollen.  Figs  1 
various  edible  varieties,  which  were  sent  from  Brazil  b 
Fr.  Miiller  to  Professor  Solms-Laubach  (44)  were  inv; 
riably  found  void  of  embryos.  In  that  country  no  capr 
tigs  existed,  just  as  in  Calilornia.  Vntil  further  the  pa 
thenogenesis  theory  must  be  disregarded  for  the  ^'/Vi 
carica  tribe.  In  northern  Italy  (j.  Arcangeli  four 
"some"'  fertile  seeds  in  Fieo  f'iiinrulinii,  which  he  cal 
a  semi-wild  fig,  the  majority  of  its  seeds,  however,  beir 
merely  shells  (46).  In  tlie  other  ligs  growing  in  th 
vicinitv  of  Pisa,  such  as  the  Fiin  piombiitcsc  and  the  Fit 
irriihio,  no  fertile  seed  were  ever  fnund. 

Tlu-  <-.Mi.lu>.i..n  wliich  [  ilr.ivv  ivm  Uu-  above  and  oth, 
i-i    ,-.!i-.ri..ii-  i:i    r<-Mi-,i   i..   ;lir    ^^vvu-.-\    .iml    tmiU-    see, 
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mere  shells  without  kernel.  When  this  class  of  figs  are 
found  to  contain  some  seeds  with  developed  embryo,  it  is 
to  be  explained  by  the  presence  among  the  mule  flowers 
of  perfect  female  flowers,  which  again  have  been  brought 
to  development  only  by  the  introduction  of  pollen,  either 
by  the  Blastophaga  wasps  or  by  some  other  means. 

Parthenogenesis  or  seed -development  without  pollen 
has  been  proven  to  exist  in  at  least  one  tropical  fig,  Ficus 
Roxbtirghii;  here,  however,  only  by  excitement  caused 
by  the  sting  of  a  Blastophaga,  without  pollination.  That 
this  is  not  the  process  of  seed  production  in  the  Smyrna 
tribe  of  our  edible  fig  is  absolutely  and  conclusively  proven 
by  the  experiments  of  Mr.  E.  W.  Maslin  and  myself. 
We  produced  seedlings  from  Smyrna  fig  seeds  which  all 
when  arriving  at  maturity  proved  to  be  hybrids  between 
the  edible  Smyrna  and  the  wild  caprifig.  This  hybrid- 
ization could  of  course  not  possibly  have  taken  place  ex- 
cept by  the  introduction  of  pollen  to  the  female  flowers. 
If  their  seeds  had  developed  by  parthenogenesis  the  seed- 
lings would  not  have  been  hybrids  but  would  have  been 
varieties  of  the  Smyrna  fig.  The  seeds  were  of  course 
taken  from  imported  Smyrna  figs,  which  had  been  capri- 
ficated  in  Aidin.  The  very  fact  that  hybrid  figs  were 
produced  on  the  seedlings  showed  conclusively  that  the 
mother  figs  had  been  caprificated  with  wild  pollen,  and 
that  the  process  had  been  effective. 

FLOWKRS    IN    OTHER    FIG    SPECIES. 

In  connection  with  what  has  been  said  above,  it  maybe 
of  interest  to  shortly  consider  the  structure  of  the  fruits 
of  other  tig  species.  Those  who  wish  to  more  especially 
study  the  flowers  of  the  fig,  we  refer  to  the  special  works 
enumerated  in  the  **  Literature."  Here  we  can  only 
mention  this  subject  in  a  passing  way.     In  a  great  num- 
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ber  of  fig  species  there  are  two  distinct  individual  trt 
The  male  tree,  with  figs  which  contain  male  flowers  ; 
gaJl  flowers,  the  meaning  of  which  will  by  this  time 
fully  understood.  Other  trees  of  the  same  species  ca 
only  figs  which  contain  nothing  but  female  flowers.  So 
species  of  this  class  have  the  male  and  gall  flowers  p 
miscuouly  distributed  over  the  surface  of  the  receptac 
in  others  again  the  male  flowers  occupy  an  upper  zt 
around  the  eye  of  the  fig.  while  the  gall  flowers  are  a 
fined  to  the  lower  and  opposite  end  of  the  fig. 

Other  species  of  figs  again  (such  as  J^i'cus  elasth 
produce  figs  which  possess  both  male  and  female  flow 
promiscuously  placed  on  the  same  receptacle.  This 
rangement  of  the  figs  is  probably  the  most  ancient  one 
all.  In  this  fig  the  differentiation  between  gall  flo^v 
and  seed  flowers  begins  first  after  the  Blastophaga  \ 
laid  its  egg  and  depends  apparently  upon  chance  only 
those  which  have  not  been  pierced  but  only  pollinated 
the  wasp,  develop  seed,  while  those  in  which  the  Bias 
phaga  egg  has  been  laid  develop  into  gall  flowers, 

If  we  again  consider  only  the  peculiar  bottle-like 
ceptacle  of  the  fig,  we  find  plant  genera  related  to  I 
fig  which  have  an  open  flat  or  slightly  convex  receptac 
such  as  is  the  case  with  Dontenia.  Others  again,  li 
the  mulberry,  have  a  very  convex  receptacle,  on  the  o 
side  of  which  are  found  the  individual  fruits  (28)  inste 
of  inside,  as  in  the  lig. 
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genera.  Such  a  study,  the  details  of  which  are  outside 
of  the  scope  of  this  treatise,  will  clearly  show  us  how, 
from  mere  simple  forms,  through  adaptation  to  surround- 
ing influences,  our  more  complex  figs  have  gradually 
developed  from  more  simply  organized  forms,  or  if  we 
will,  from  ancestors  differently  constructed.  In  order  to 
simplify  our  study,  we  might  profitably  divide  it  in  two 
parts,  and  first  consider  the  development  of  the  **  fig  "  or 
the  fig  receptacle,  which  we  call  the  (fig)  fruit,  and  sec- 
ondly the  development  of  the  group  of  plants  which  we 
call  **  fig  trees,"  more  particularly  the  edible  fig  tree,  as 
being  the  one  which  concerns  us  the  most.  Not  only  will 
this  study  show  us  that  our  figs  have  developed  from  less 
highly  constructed  ancestors,  but  also  that  in  some  in- 
stances, as  regards  the  flowers,  a  certain  retrogression 
has  taken  place,  in  which  some  flowers,  through  want  of 
use  of  certain  organs,  have  degenerated  from  more  per- 
fect ones. 

EVOLUTION     OF     THE     FIG     FLOWERS     AND     THE     FIG 

RECEPTACLE. 

In  order  to  reach  its  present  form,  both  the  fig  flower 
and  the  fig  receptacle  must  have,  in  course  of  time,  un- 
dergone many  changes,  nature  having  always  in  view  to 
prevent  self-fertilization  and  produce  as  perfect  seeds  as 
possible.  This  change  and  gradual  development  must 
have  taken  place  very  much  as  follows: 

The  first  form  of  receptacle  was  convex,  as  it  is  yet 
in  the  mulberry.  This  surface  exposed  the  flowers  too 
much  to  the  adverse  influences  of  wind,  insects,  etc.,  and 
the  receptacle  became  more  flattened  out,  as  it  is  yet  in 
Dorstenia^  a  plant  related  to  the  fig.  But  the  change 
kept  going  on,  and  the  receptacle  became  more  and  more 
concave,  thus  exposing  it  less  and  less  to  outside  influences. 
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Finally,  fig  forms  appeared  with  a  flask-like  recepta< 
only  open  at  the  top  or  eye,  and  in  order  to  exclude 
majority  of  depredating  insects,  this  opening  beca 
covered  over  with  scales,  as  in  our  present  figs,  wilo 
cultivated. 

-  If  we  again  consider  the  flowers  alone,  we  find  thai 
the  lowest  forms  of  figs,  which  must  also  have  most 
sembled  the  oldest  forms,  the  female  and  male  flow 
were  promiscuously  scattered  over  the  surface  of  the 
ceptacle.  IJutin  order  to  further  prevent  self-fertilizati< 
the  male  flowers  matured  later  than  the  female  flowe 
and  this  again  necessitated  first  the  introduction  of  poll 
from  other  figs,  later  on  from  figs  of  other  crops  of  t 
same  tree,  and  later  on  yet  from  figs  on  different  tre» 
The  differentiation  as  to  time  of  maturity  of  the  male  a 
female  flowers  is  prohably  anterior  to  the  closing  of  t 
eye  of  the  receptacle  by  scales.  A  further  developmt 
and  differentiation  look  place  as  regards  the  respecti 
location  of  the  flowers.  The  male  fiowers  were  gradua 
made  to  occupy  the  upper  part  of  the  receptacle  arou 
the  eye,  while  the  female  flowers  were  assigned  the  low 
or  bottom  part  of  the  receptacle  opposite  the  eye. 

A  further  step  in  development  was  a  differentiation 
the  female  flowers  under  the  influence  of  the  wasps  whi 
had  come  to  inhabit  the  flowers.  Some  flowers  prolong 
their  styles  in  order  to  make  it  impossible  for  the  Blast 
phagas  to  injure  tliem  by  the  deposition  of  eggs.  Otb 
female  flowers  again  shmKned  their  styles  in  order 
lacilit;ite  Ihr  deposilinn  i<(  th,-  Hlnstnphaga  eg^^'s.  T 
Miiimu^  ni  ilu's,-  llnw.T  Wy:u<n-  u><-k-<,s  graduallv  c 
>  IV, ^-r,!  in  ~\/r  ,,n,M,,niL;rJ  il.ru    ^!m[H'.,iI  llu'^.inu-  tu 
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female  flower  is  certain,  as  in  some  varieties  it  yet  depends 
upon  chance  which  flowers  are  to  be  gall  flowers  and 
which  are  to  remain  female  flowers.  Those  pierced  by 
the  wasps  develop  into  galls,  those  which  are  not  pierced 
remain  female  flowers.  In  our  present  caprifig  the  female 
flowers,  even  if  pierced  by  the  ovipositer  of  the  Blasto- 
phaga,  will  never  become  gall  flowers. 

This  was  the  state  of  development  of  the  wild  fig  when 
man  appeared  to  take  an  active  part  in  the  development 
of  the  fig  and  in  the  production  of  new  varieties,  suitable 
as  food  or  luxuries.  How  this  evolution  by  cultural  selec- 
tion must  have  taken  place  will  be  presently  considered. 
Here  it  may  only  be  remarked  that  the  mule  flowers  may 
have  originated  in  two  different  ways.  Either  they  may 
be  explained  as  a  degeneration  of  female  flowers,  which 
have  lost  their  power  of  producing  seed,  by  not  being 
regularly  pollinated,  or  they  may  have  originated  from 
gall  flowers  which,  from  want  of  wasps,  gradually  lost 
the  power  of  producing  galls,  or  which  lost  that  power 
with  increased  sweetness  and  edibility  of  the  receptacle. 
The  latter  two  theories  combined  seem  to  me  the  most 
plausible. 

ORIGIN    OF    THE    EDIBLE    FIG. 

Like  all  other  fruits  cultivated  by  man,  the  fig  tree,  as 
we  find  it  to-day  in  our  orchards,  improved  and  bearing 
edible,  luscious  fruits,  must  have  descended  from  wild 
ancestors,  less  edible  and  less  valuable  for  the  use  of  man. 
In  most  all  other  fruits  it  is  easy  enough  to  point  out  the 
wild  ancestors,  as  we  yet  find  the  original  cherries,  plums, 
peaches,  apples,  pears,  etc.,  growing  wild  in  the  for- 
ests and  fields  of  our  respective  continents.  But  with  the 
fig  it  is  somewhat  different.  Our  edible  figs  differ  con- 
siderably from  the  wild  fig,  the  caprifig  of  course  being 
the  only  fig  tree  from  which  we  may  possibly  suppose  a 
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descent  through  ages  of  cultivaiion.  But  as  has  ! 
shown  in  these  pages  and  as  h;\s  been  well  kno 
nearly  two  centuries,  the  caprifig  differs  in  having  mn 
and  gall  flowers,  while  our  edible  figs  possess  principal 
flowers  of  a  different  kind.  In  order  lo  explain  the  d 
velopment  through  cultivation  bv  man  of  our  edible  fig 
several  different  theories  have  been  put  forward  by  proi 
inent  investigators,  each  theory  in  its  lurn  to  bt  ihrov 
down  if  not  fully  disproved  by  more  recent  research. 

We  will  here  shortly  consider  each  one  of  these  tb, 
ones  separately,  as  ihev  are  of  great  interest  both  ia  Ji 
mological  as  well  as  scientific  respects.  I 

J^t'rsl  Theory. — The  oldest  theory  perhaps  was  the  61 
brought  out  by  the  well-known  Italian  investigator  an 
horliculturist  Gasparrini.  lie  held  that  the  fig  and  U 
caprifig  are  specitically  distinct,  or  in  other  words  he  d 
not  believe  that  the  caprifig  is  the  male  tree  and  the  edib 
fig  the  female  tree  of  the  same  species.  He  would  deri' 
the  edible  fig  from  some  unknown  ancestor  not  yet  foun 
perhaps  from  some  species  which  in  course  of  ages  ha' 
entirely  disappeared  in  its  wild  natural  state. 

Gasparrini  based  his  opinion  principally  upon  his  fa 
urc  to  produce  or  rather  to  increase  the  number  of  ferti 
seed  in  the  edible  tig,  either  by  pollination  or  by  capri 
cation  with  the  pollen  of  the  caprifig.  His  experimen 
were  numerous  and  fairly  caretully  perfonned,  and  as  f 
as  they  go  quite  valuable.  But  thcj'  prove  an  entire 
different  thing  from  what  Gasparrini  claimed,  and  it 


impossible  to  logically  draw  thi 

periments  which  he  unhesitalingly  did. 
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no  receptive  female  flowers,  but  which  we  now  know  are 
characterized  by  their  small  number  of  female  flowers,  by 
their  large  number  of  mule  flo\vers,  and  by  the  total  ab- 
sence of  gall  flowers.  To  Gasparrini  the  large  class  of 
Smyrna  figs,  which  possess  only  fully  developed  female 
flowers,  w^as  entirely  unknown.  At  his  time  as  well  as 
in  our  day  this  class  of  figs  do  not  grow  in  Italy,  and  he 
had  no  idea  of  their  existence  anywhere  else.  A  theory, 
therefore,  which  does  not  take  in  consideration  all  classes 
of  edible  figs  cannot  be  considered  as  absolutely  plausible 
and  convincing.  We  now  know  through  my  ow-n  exper- 
iments in  pollination,  and  through  the  production  of  hy- 
brid figs  from  Smyrna  fig  seeds  by  Mr.  Maslin  and  myself, 
that  the  pollen  of  the  caprifig  really  is  capable  of  pro- 
ducing fertile  seed  when  applied  on  the  stigma  of  the 
female  flowers  of  the  Smyrna  fig.  This  does  not,  it  is 
true,  prove  with  absolute  certainty  that  the  caprifig  and 
the  edible  fig  are  of  the  same  botanical  species,  but  it 
does  disprove  Gasparrini's  conclusion  that  the  pollen  of 
the  caprifig  is  incapable  of  fertilizing  the  female  flowers 
of  the  edible  fig,  when  these  flowers  are  properly  devel- 
oped. The  presence  of  fertile  seeds  in  many  figs  was 
explained  by  Gasparrini  through  what  is  known  botan- 
ically  as  parthenogenesis  or  unsexual  development  (30). 
That  parthenogenesis  is  a  possibility  cannot  be  denied,  as 
it  is  proven  to  exist  in  at  least  one  tropical  fig,  and  proba- 
bly exists  in  several,  but  it  is  a  rare  occurrence.  And  even 
if  taken  in  consideration  it  must  be  remembered  that  it  is 
now  proven  that  in  the  species  in  which  it  does  exist  it  is 
caused  by  the  sting  of  a  IMastophaga  wasp,  which  stimu- 
lates a  growth  in  the  nucellus,  which  might  be  called  in- 
ternal or  seed  budding  (98).  The  existence  of  parthen- 
ogenesis or  self-budding  without  the  impulse  of  outside 
influences  has  not  been  shown  to  exist  in  the  edible  fig,  and 
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nntil  h  ts  shown  we  most  leave  h  without  t 
emtioa. 

Second  Theory — Professor  Solnw-Lauhacb  the  x 
prominent  of  all  Iitte  invendgatorr  of  thr  edible  fig^. 
Keves  thai  the  caprifig  is  the  wild  species  imm  wbicbW 
edible  fig  ha*  been  ori^natrd  by  cultural  selection  b 
num.  \^'hen  he  speaks  of  capritig  he  refers  aloiw  I 
the  capri6g  tree,  which  produces  male  and  i^all  flowef 
in  its  varioos  crops,  but  does  not  take  in  considersBoi 
any  purely  female  tree  of  the  caprilig.  To  Solm^-Lnbad 
the  existence  of  a  purely  female  tree  of  the  edible  fi\ 
was  unknown  at  the  time  he  put  forward  his  theor\ 
Short  as  his  theory  is  and  without  going  into  details  bid 
without  efforts  to  explain  everything,  it  must  be  ctw 
sidercd  extremely  plausible.  But  later  on  Profe»»o 
Solms-Laiibach  gave  up  this  theonp*  or  changed  it  to  soiik 
degree,  adopting  the  one  here  described  as  the  thin 
theory. 

Third  Theory. — This  theory  as  regards  the  origin  of  tlf 
edible  figs  was  developed  by  the  eminent  naturalist.  Pro! 
Fritz  Mailer  (31).  He  considers  the  capritig  to  be  Ibi 
original  wild  male  fig  tree  and  (he  edible  fig  the  femali 
tree  of  the  same  species,  both  sexes  having  existed  sepa 
rately  and  originalely  as  wild  trees,  before  their  cnhivn 
tion  was  b^un  by  man.  This  cultivation  must  then  havi 
been  entirely  confined  to  the  female  tree,  and  any  improve 
ment  in  the  fniit  must  have  been  brought  about  throtig) 
bud  variation  (99 ) .  This  third  theory-  was  already  held  hi 
I.inneii.i  ('t;),and  was  the  "nc  which  GasparrinJ  especially 
endeavored  lo  disprove.  Prot.  Fritz  Miiller  founded  hi: 
■!..■. ,!-v  ..n  tl„-  iVl  lh;H  tli.'  r.i-;!'--  'fr.-  i.-  :o  li  rt-niark-iM. 
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through  an  increased  production  ot  fertile  seeds.  This 
theory  was  at  once  adopted  by  Professor  Solms-Laubach 
after  he  had  in  Java  studied  a  number  of  wild  fig  species. 
He  had  there  discovered  that  most  of  these  fig  species  pos- 
sessed sexually  separate  individual  trees.  In  other  words 
some  fig  trees  produced  fruits  with  mixed  flowers,  both 
male  and  gall  flowers,  while  other  trees  of  the  same  fig 
species  produced  only  fruit  with  female  flowers  (33). 

According  to  this  theory  the  caprifig  produces  two 
sexually  distinct  trees.  The  male  tree  with  male  and  gall 
flowers  and  a  few  female  flowers,  and  the  female  tree 
with  only  female  flowers. 

The  existence  of  such  a  tree  was  not  shown  by  Prof. 
Miiller,  but  it  had  already  been  mentioned  and  described 
by  the  Italian  investigators,  Pontedera  and  Gallesio,  the 
former  describing  it  as  '*  Erinosyce,''  the  latter  as  **  fico 
semi-mula."  • 

In  his  description  Gallesio  adds  that  this  fig  has  no  male 
flowers,  but  only  female  flowers,  which  when  fecundated 
produce  seed  or  become  botanically  ripe,  while  the  pomo- 
logical  ripeness  also  takes  place  as  an  effect  of  the  fore- 
going fertilization  (20). 

Gallesio's  description  has  been  doubted,  though  I  think 
that  in  this,  as  well  as  in  his  other  classification  of  the 
various  forms  of  the  caprifig,  he  is  entirely  correct. 

This  theory  is  strengthened  b}^  the  fact,  already' referred 
to,  that  seedlings  from  Smyrna  figs,  fertilized  by  the  pollen 
of  the  caprifig,  do  to  some  extent  show  a  distinction  of 
sexes  on  different  trees.  But  an  objection  of  some  con- 
sequence to  this  theory  is  borne  out  by  the  fact  that  not 
all  edible  figs  produce  seeds,  that  some  contain  no  fully 
developed  female  flowers,  and  that  some  again  contain 
male  flowers,  the  latter,  however,  rarely.  Only  in  the 
Smyrna  tribe  of  figs  do  we  find  fertile  seed  in  very  great 
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■quaott^',  though  it  is  true  that  also  some  Italian 
the  edible  kind  produce  mature  seed. 

This  hag  led  me  to  propose  a  new  theori'  of  the  orig 
of  the  edible  fig,  based  on  the  occurrence  of  diu'ere 
flowers  in  different  varieties  of  ligs,  which  proves  ton 
mind  that  not  all  ot  our  tigs  are.  strictly  speaking,  d 
acended  in  the  same  manner  from  the  original  unceslfl 
which  however  in  every  instance  is  the  wild  or  caprilig. 

Faurtk  Theory. — According  to  my  own  views  the  edih 
figs  are  of  several  diflerent  kinds,  which  in  their  extreni' 
or  types  are  well  characterized.  I  distinguish  at  lea 
/our  diflerent  types. 

Pint  Type. — The  common  edible  figs,  which  produi 
ripe  fruita  (receptacles)  without  caprification  and  poUia 
tion.  This  type  becomes  pomologically  mature,  but  doi 
not  become  botanically  mature,  or  at  least  the  latter  rarel; 
Its  flower.s  are  mainly  mule  Howers  and  a  few  femu 
Bowers,  but  no  perfect  gall  flowers  and  no  male  flower 
This  class  includes  nearly  all  our  common  edible  tigs 
Europe  and  California,  and  all  those  propagated  in  ho 
houses.  This  class  of  figs  bears  several  crops,  but  ihci 
is  no  great  or  important  difference  either  in  the  receplac 
or  in  the  flowers  of  the  receptive  crops.  Some  of  the  i 
varieties  belonging  to  this  type  produce  a  lew  fertile  set 
when  pollinated  or  caprificated. 

Steond  Type, — This  tj'peorgroup  comprises  [he  Smyn 
figs  and  is  characterized  by  its  flowers  which  ar«  oalyf 
male  ones,  perfectly  developed.  They  produce  in  abui 
dance  when  pollinated  or  caprificated.  They  have  r 
mule  flowers,  no  gall  flowers  and  no  male  flowers.  Tl 
fruil  hecoriii's  bijtiinitMllv  ripe  .irid  iis  w  consequence  • 
tlie  holiiriiciil  ni.ilurit\-  lliu  ri'Ci'pt.niu  becomes  also  ponn 
!HMJt-,,lh  ript...  Tlii-'is.i  ]>„rfl\  iuiikiIl-  ivpL-.  all  the  flov 
t-i--  W\\v-  pcrtrcllv  ,icvrl-|H-.l  H'mak-  flowers.      This  ivt 
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of  figs  are  at  present  confined  to  the  Smyrna  district, 
being  there  the  fig  or  the  only  fig  cultivated  for  commer- 
cial purposes.  In  the  other  Mediterranean  districts  this 
type  of  figs  is  entirely  unknown.  Introduced  to  Califor- 
nia it  never  produced  fruit  until  pollinated. 

Third  Type, — This  is  the  San  Pedro  type,  with  different 
flowers  in  the  different  crops.  The  first  crop  or  fiori 
contains  only  mule  flowers.  This  ^  crop  becomes  conse- 
quently pomologically  ripe  without  pollination  or  caprifi- 
cation,  but  even  if  pollinated  it  will  never  become  botan- 
ically  ripe  or  produce  seeds,  as  the  flowers  are  all  with 
abortive  embryos  or  ovaries. 

The  second  crop  contains  only  fully  developed  female 
flowers  which  require  pollination  in  order  to  set  fruit  or 
become  botanically  mature,  the  receptacle  never  becom- 
ing horticulturally  mature  as  long  as  the  flowers  are  not 
pollinated. 

To  this  class  belongs  a  limited  number  of  figs,  which 
are  especially  valuable  on  account  of  their  brebas  or  first 
crop.  Among  varieties  belonging  to  this  crop  are  the 
San  Pedro  (yellow),  the  Gentile,  the  Bitontoni,  the  Por- 
tuguese, and  a  few  others. 

Pourth  Type, — To  this  class  belong  very  few  edible 
figs  which  are  characterized  by  having  more  or  less  per- 
fectly developed  male  flowers  in  a  zone  around  the  eye. 
The  other  flowers  are  principally  mule  flowers.  This 
class  becomes  pomologically  mature  as  well  as  botanically 
mature,  the  latter  referring  to  the  male  flowers.  If  the  gall 
flowers  and  female  flowers  are  developed  properly  is  not 
known.  To  this  crop  belongs  the  Croisic  fig,  the  Corde- 
lia  fig,  and  a  few  others. 

The  origin  of  these  various  types  I  derive  from  the  va- 
rious crops  of  the  caprifig,  through  artificial  or  horticult- 
ural selection.     The  first  tvpe  may  either  have  descended 
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male  n^ee  oi  ;he  cjpHr^;,  fnroagh  elioiiiiAdon 
riower*.  The  i:^''.  :^ower5  :a  no:  i*e;nc  used  i 
Lid  ni'.urjlly  eniie.iv.:r  :o  re^"i:=  their  fesQAje  m 
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:er  t:  Vrci.  S  '.—  >-L  ■.;>.-.;)-..  wh  :■  h:wei-er  ihinl 

r:^:;  ■: :  tr.:>  c".as#  it—v  re  c^-^jlly  well  exri^n* 
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t.jv.r  :t  r.-.y  thr.r;.  :-...:  the  ~;"_e  hewers  ire 
n'.y  dcje-fr..tt-,:   ja  '    t:  .■^erf.    ;r  T^rhir?    aao; 

r-i".  r._-.\tri  w-.-.--.  th:  -_j.h  -.--.:«#  are  r*irii! 
:eT-.-..i"c  -.-.: Mr; .  '.;  ,-.,>>-r-,->.i  :r:rr.  the  ie^ii 
he  Cirrir^  :hir;  i?  r.  :-r^  :.  fsriitr:  T*r.y  son 
.-.\-,r>   :.ri    ,-..r.."r.r    .t    r"   .-.u,:r^  >eei  w-fje  tl 


BIOLOGICAL    STUDIES    OF    FIGS.  945 

efforts  of  man  to  cultivate  and  propagate  only  the  best  or 
what  proves  most  suited  to  his  purposes  has  caused  him 
to  gradually  discard,  first  all  inferior  trees,  later  all  infe- 
rior varieties,  all  which  either  did  not  suit  his  taste  or 
which  in  other  respects  did  not  prove  as  profitable  as 
others.  This  progress  in  selecting  varieties  has  been 
continued  to  our  own  day  with  nearly  all  kinds  of  fruit, 
progressing  more  or  less  rapidly  according  to  the  intelli- 
gence and  civilization  of  the  cultivators.  As  the  fig  is  one 
of  the  oldest  of  fruits  mentioned  in  the  history  of  the  hu- 
man race,  the  selection  and  improvement  of  varieties  must 
have  taken  place  at  an  early  date ;  in  fact,  at  the  dawn  of 
higher  civilization.  No  barbarous  people  could  evolve  the 
luscious  edible  fig  from  the  insignificant  and,  for  eating, 
worthless  caprifig,  even  if  we  suppose  that  some  chance 
seedling  of  the  female  type  with  superior  fruits  had  be^n 
found.  The  likelihood  that  caprification  was  invented 
simultaneously  with  the  cultivation  of  the  first  edible  fig 
makes  it  more  probable  that  the  civilization  of  the  people 
in  question  was  considerable.  The  origin  of  the  edible 
fig  of  the  Smyrna  kind  must  be  traced  to  some  one  of 
those  ancient  nations  whose  history  and  remains  are  the 
most  obscure  and  the  least  unravelled  of  any. 

It  is  more  than  probable  that  the  Smyrna  race  was  first 
originated  and  that  later  the  other  class  of  edible  figs  was 
evolved.  Or  it  may  be  possible  that  both  originated  simul- 
taneously, or  nearly  so,  in  separate  countries.  The  truth 
and  facts  of  this  we  will  never  know,  and  our  assertions 
can  only  have  the  value  of  more  or  less  probable  con- 
jectures. 

The  first  figs  of  either  class  must  have  been  very  infe- 
rior to  those  now  considered  our  best.  The  class  w-hich 
descended  from  seeds  of  the  male  caprifig  must,  to  begin 
with,  have  possessed  some  male  flowers  in  at  least  one  of  its 
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crops.  The  first  effort  io  selection  roust  have 
eltiDinate  these  male  flowers,  as  both  they  and  the  pai 
the  receptacle  on  which  they  grow  are  hard,  dry  and 
cnvUe  not  palatable.  Thus  in  the  Croisic.  fig  (26) 
male  flowers,  together  wiih  iheir  part  of  the  recepta 
is  alwaj'5  removed  before  eating,  and  this  necessary'  j 
cess  must  have  first  stimulated  efiorts  to  produce  B 
without  the  objectionable  parts.  While  this  selection 
improvement  of  edible  tigs  was  being  carried  on  by 
ancient  cultivators  the  wild  fig  was  not  entirely  left  u 
self.  It  was  found  necessary'  in  some  instances  to  t 
pagate  even  the  wild  tig  in  order  to  procure  the  figs 
capritication.  What  would  be  more  natural  than  to  s 
pose  that  those  figs  were  especially  propagated  which  p 
duced  greater  abundance  of  pollen?  This  selection  i 
small  way  would  in  time  give  rise  to  several  types  c 
^mong  the  wild  figs,  similar  to  those  perhaps  as  ha%'e  b 
described  by  Pontedera.  Gailesio  and  others. 

After  the  first  objectionable  features  of  male  flow 
were  eliminated  other  improvements  followed  as  to  fla\ 
taste  and  sweetness,  etc.  ■ 

GENERAL    REMARKS    0>'    CAPRIFICATION.  ■ 

Caprification  is  a  horticultural  process,  which  cods 
in  suspending  the  protichi  or  summer  figs  of  the  capr 
on  the  branches  of  the  edible  fig.  The  object  of  capi 
cation  is  to  produce  seed  in  the  edible  figs  and  to  cai 
these  latter  to  set  and  mature.  Only  such  profichi  as  C' 
tain  t\^  wasps — Ghisiipkag^n  /scnfs — are  of  any  value 
caprification.  Shortlv  alter  the  profichi  have  been  s 
j'ciulfJ  lilt-  iViiKilf  iil.islL'jili.i;,'as  hatL-h  tuit  of  their  g; 
,iinl  ill  llu'ir  eltons  ti>  li-.ue  the  tii;  become  covered  w 
till-  ii['f  I'l'Dcri  ot  ilii*  iMpririiT.  (-hn:e  outside  of  the  c 
lii'iii   llie   l>l.isti'pti.ig,is  scirvh  li'i- ciher  Laprifigs  in  on 
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to  lay  their  eggs  in  them.  But  not  finding  any  caprifigs, 
they  enter  the  edible  figs  in  mistake.  The  effect  of  this 
visit  is  the  pollination  of  the  Smyrna  fig  flowers  with  the 
caprifig  pollen  brought  along  by  the  wasps.  The  pollina- 
tion again  causes  the  edible  figs  of  a  certain  class  to  ma- 
ture seed  and  to  set  its  fruit.  In  order  that  pollination 
may  be  properly  accomplished,  it  is  necessary  that  the 
figs  practiced  on  should  hav'e  female  flowers  in  a  proper 
state  of  development  with  receptive  stigmas,  and  that  the 
pollen  of  the  caprifigs  should  be  properly  developed  and 
in  a  good  condition.  Not  all  edible  figs  are  equally  sus- 
ceptible of  caprification.  The  time  for  caprification  is  in 
June  and  July,  according  to  locality.  Caprification  is 
nothing  else  than  an  artificial  pollination  accomplished 
partly  by  man,  who  suspends  the  caprifigs;  partly  by  the 
wasps,  which  carry  the  pollen  from  the  caprifig  to  the  fe- 
male flowers  of  the  edible  fig. 

HISTORICAL    NOTES    ON    CAPRIFICATION. 

There  are  very  good  reasons  for  supposing  that  caprifi- 
cation is  as  old  as  the  cultivation  of  the  fig  by  man.  That 
it  originated  in  some  of  the  oldest  agricultural  countries 
is  much  more  probable  than  that  the  practice  is  of  com- 
paratively modern  origin,  for  instance  invented  by  the 
Greeks  during  the  time  intervening  between  the  Homeric 
songs  and  the  era  of  Alexander.  For  this  belief  speaks 
the  fact  that  the  caprifig  is  not  a  native  of  Greece  nor  of 
any  other  Mediterranean  country,  but  one  of  southern 
Arabia,  and  possibly  also  of  other  countries  in  the  vicinity 
of  the  Red  Sea  and  the  Persian  Gulf.  The  fig  was  intro- 
duced to  Greece,  as  has  already  been  shown  (49),  and 
whether  we  presume  that  the  first  introduced  fig  race  re- 
quired caprification  or  not,  it  follows  that  this  caprifica- 
tion was  not  and  could  not  have  been  invented  in  Greece 
nor  in  any  other  country  where  the  caprifig  was  not  orig- 
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inally  wild,  and  wild  at  the  time  the  first  figs  requiriag 
c up riti cation  were  grown  under  cultivation.  It"  the  «!(. 
setting  fig  race  had  been  the  one  first  introduced  to  Greece 
then  the  Greeks  would  never  have  thought  ot"  caprifica- 
tion.  or  if  some  uncommon  genius  had  done  so,  he  would 
have  been  obliged  to  go  to  distant  countries  in  order  to 
see,  find  and  bring  home  the  caprifig  of  which  he  could 
otherwise  have  had  no  possible  knowledge.  The  discov- 
ery of  caprification  in  Greece,  as  has  been  held  by  the 
majority  of  investigators,  except  Solms,  would  be  as  im- 
probable and  as  impossible  as  the  discovery  of  the  placer 
mining  of  gold  in  a  country  where  native  gold  only  occurs 
in  solid  veins  of  ore.  Caprification  must  have  originaied 
in  a  country  where  the  caprifig  was  wild.  But  particu- 
lars about  the  discovery  will  never  be  forthcoming,  iji; 
records   having  been  forever  lost.     Even   in   the  oldeil 


books  of  the  Semitic  races  no  mention  is   made  of 


any 


process  which  can  with  any  certainty  be  explained  as  rc^ 
ferring  to  caprification.  As  is  stated  elsewhere,  in  the 
Book  of  Amos  (50),  we  read  of  botes  schiquaim,  which 
means  "one  who  operates  on  the  wild  fig."  But  if  thii 
operation  refers  to  caprification,  or  to  the  oiling  of  the  fig, 
or  to  the  yet  common  and  necessary  practice  of  cutting 
the  ' '  Sycomore  figs  "  with  a  knife  in  order  to  give  an  op- 
portunity to  their  inquilines  escape,  will  always  remain 
an  uncertainty,  with  some  probability  that  the  last  expla- 
nation is  the  correct  one.  A  circumstance  which  makes 
it  probable  that  caprification  was  in  very  ancient  times 
practiced  in  Asia  is  the  fact  that  Syria  is  yet  the  country 
which  grows  principally  or  almost  exclusively  ligs  re- 
quiring caprification  in  order  to  set  and  mature,  h 
nearly  all  other  countries  other,  though  inferior,  varf- 
eties  have  been  or  are  being  substituted,  varieties  which 
mature  without  pollination  and  caprification  (51). 
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For  the  oldest  written  record  of  caprification  we  must 
go  to  the  oldest  Greek  writers.  Aristotle,  the  teacher  of 
Alexander,  and  one  of  the  best-informed  scholars  of  an- 
cient times,  describes  caprification  in  very  much  the  same 
way  as  it  is  practiced  to  this  day.  Aristotle  explains  the 
effect  of  caprification  through  the  bite  of  the  wasp,  which 
causes  the  air  to  enter  the  fig,  etc.  He,  as  well  as  all 
writers,  for  a  period  of  2000  years  or  until  the  time  of 
Linnaeus,  were  unable  to  give  a  true  explailation  of  the 
effects  of  caprification  (52). 

The  most  minute  description  of  caprification  as  prac- 
ticed and  understood  by  the  ancients  is  given  by  Theo- 
phrast  (53).  Not  only  does  he  correctly  describe  the 
process  of  caprification,  but  he  informs  us  of  certain  facts 
of  great  interest.  One  of  these  is  that  there  are  two  races 
of  figs,  one  which  requires  caprification  in  order  to  set 
fruit,  and  one  which  sets  fruit  without  caprification.  Theo- 
phrastwas  the  first  one  to  point  out  this,  and  he  must  have 
learned  it  through  observation  of  the  various  fig  varieties 
grown  at  his  time.  Another  statement  made  by  this 
writer  is  to  the  effect  that  caprificated  figs  had  a  lesser 
commercial  value  than  figs  not  thus  caprificated  (54). 
Whatever  may  have  been  the  case  at  his  time,  it  is  not  so 
now.  If  Theophrast's  statement  is  correct  it  can  be  ex- 
plained by  the  Smyrna  tribe  not  thriving  in  Greece,  or  by 
their  unimproved  state  at  that  time. 

Theophrast  also  mentions  how  ignorant  cultivators  in- 
stead of  using  caprifigs  suspended  other  substances  in  the 
trees,  such  as  galls  from  elm  trees,  the  peasant  believing 
that  the  wasps  emerging  from  these  elm  galls  would  have 
the  same  effect  as  fig  wasps.  Of  course  if  the  fig  tree  in 
which  they  were  suspended  belonged  to  a  race  which  did  not 
require  caprification,  the  effect  of  either  varieties  of  wasps 
(or  of  any  other  foreign  substance)  would  be  the  same  or 
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none.  Theophrast's  explanation  of  the  ei£ects  of  capr 
cation  is  similar  to  that  given  by  Aristotle,  He  rejei 
the  theory  that  the  wasps  close  the  eye  of  the  fig  a 
through  the  prevention  of  the  entrance  of  the  air  cau3 
maturity.  On  the  contrary,  he  maintains  that  the  waa 
enlarge  the  eye  of  the  fig.  cause  its  juices  to  flow,  sw 
up  the  superfluous  "humors"  of  the  fig.  and  that  t 
warm  and  fermentation  producing  air  effects  the  mati 
ing  of  the  figs.  The  differences  between  the  two  rac 
of  figs  of  which  one  requires  caprification  and  the  oth 
not  is  explained  by  this  author  through  the  influence 
soil  and  climate,  as  well  as  by  a  different  nature  of  tl 
fig,  which  enables  it  to  ripen  its  fruit  without  the  aid 
the  wasp.  The  circumstance  that  in  Italy  no  caprificati< 
was  practiced  at  his  time,  he  explains  by  the  suppose 
drier  soil  and  climate  of  that  country,  which  absorbs  tl 
superfluous  juices  of  the  fig.  The  humid  climate 
Greece,  he  contends,  makes  it  necessary  to  employ  tl 
aid  of  the  wasps  in  order  to  relieve  the  figs  of  their  supe 
fluous  moisture. 

Pliny,  the  great  Romiin  naturalist  and  compilato 
follows  Theophrast  closely  (55).  He  classes  the  caprilij 
as  the  wild  tig,  wanting  in  the  juices  necessary  for  tl 
food  of  the  wasps.  The  hitter  not  finding  the  necessai 
food  flies  to  the  edible  fig  and  through  nibbling  enlargi 
the  mouth  of  the  tig.  and  allows  the  fertilizing  air  to  ente 
which  again  transforms  the  milkv  juices  of  the  fig  to  swe 
honev.  I'linv  believt'd  tliat  iMprilication  was  onlv  pra 
tii-.'.l  ill  Ih,-  Ar,hipi-l.iu">  Mn.ni    ^■.hwU    it   was    hUt-r  intn 
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Through  all  the  mediseval  ages,  or  for  over  fifteen  hun- 
dred years  after  Pliny,  horticulture  and  natural  science 
made  little  progress, '  and  the  opinions  of  the  ancient 
writers  were  adopted  as  regards  almost  all  points  of  human 
knowledge.  So  also  their  theories  about  caprification. 
For  fifteen  hundred  years  after  Pliny  this  process  was 
practiced  by  the  cultivators  of  the  soil  in  the  same  way 
as  in  the  time  of  ancient  Greece ;  no  one  was  found  to 
inquire  in  its  nature  and  value,  much  less  to  solve  the 
enigma  of  this,  the  most  interesting  of  all  horticultural 
usages  of  all  times. 

In  1583,  Caesalpinus  discovered  the  sexual  organs  of 
plants  and  was  able  to  point  out  their  functions,  but  his 
discovery  bore  no  fruit  as  regards  a  better  understanding 
of  caprification,  and  all  writers  after  him  for  nearly  two 
hundred  years  followed  the  teachings  of  Theophrast, 
Pliny  and  Plutarch. 

In  the  early  part  of  the  eighteenth  century  two  botanists 
occupied  themselves  with  a  closer  study  of  the  fig.  One 
of  them  was  Giulio  Pontedera  (56),  who  was  the  first  one 
to  describe  the  flowers  of  the  caprifig  and  their  structure, 
though  he  did  not  recognize  their  sexal  nature.  He 
also  studied  the  fig  wasps  and  caprification,  but  little  sus- 
pected the  true  nature  and  influence  of  the  wasp.  Pon- 
tedera ascribes  the  effects  of  caprification  to  the  bitings 
of  the  wasps,  which  cause  the  air  and  light  to  enter  the 
fig.  This  is  the  more  remarkable  when  we  consider  how 
very  minute  are  the  wounds  caused  by  even  a  large  quan- 
tity of  wasps.  As  seldom  more  than  very  few  wasps 
enter  one  fig,  it  will  be  seen  that  the  extra  air  that  can 
penetrate  on  account  of  the  wasp  bites  is  very  small  in- 
deed, if  any  at  all. 

Another  investigator,  one  of  the  most  prominent  bot- 
anists of  the  early  part  of  the  eighteenth  century,  was 
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Tomneloi't.  He  traveled  in  the  Levant  and  in  Greece 
and  made  special  study  of  caprification  as  practiced  there. 
Being  well  acquainted  with  fig  culture  in  Provence,  in 
France,  he  was  well  qualified  for  his  lime  to  take  up  ihc 
study  of  caprification.  Tournefort  had  studied  Thto- 
phrast  and  tried  to  explain  his  stalemenl  about  the  lesser 
value  of  the  caprilicated  figs,  through  the  necessity  ot 
drying  such  caprilicated  figs  in  ovens  which  again  cause 
their  aroma  lo  disappear.  As  Solms-Laubach  points 
out  Tournefort  confounded  the  wasps  with  moths  which 
infest  dried  figs,  just  as  so  frequently  happens  in  ourdav. 
Tournefort  describes  the  three  crops  of  the  caprihg,  men- 
tions the  two  races  of  the  edible  figs,  of  which  one  re- 
quires caprification,  while  the  other  will  set  fruit  wilhoui 
it.  The  effects  of  caprification  he  explains  in  the  same 
way  as  every  one  before  him,  by  the  biting  of  the  wasps, 
which  causes  the  superfluous  juices  to  escape.  Finally, 
he  mentions  that  a  fig  which  in  Provence  withoul  capri- 
fication produces  25  pounds  of  figs,  in  the  Island  of  Zea 
gives  200  pounds  (57).  A  very  unsatisfactory  statement, 
when  we  consider  the  distance  of  the  t^vo  localities  and 
the  uncertainty  that  the  two  trees  were  actually  of  the 
same  variety;  not  to  speak  of  climate,  soil,  age,  cultiva- 
tion, etc. 

It  was  reserved  for  Linnieus  to  discover  the  true  nature 
of  caprification  (32).  While  previous  to  his  time,  the 
nature  of  the  sexes  in  flowers  had  been  described  and 
generally  accepted,  still  no  one  had  thought  of  the  pos- 
sibility of  an  insect  transmitting  the  pollen  from  one  flower 
to  another  and  thus  cause  fecundation.  As  Pliny  of  oid 
had  forshadowed  the  theory  of  evolution  so  did  Linneus 
a  century  before  its  rediscovery  indicate  how,  at  least,  in 
one  instance,  flowers  were  dependent  on  insects  for  their 
pollination.     Linnaeus  points  out  how,  in  order  that  the 
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female  flowers  of  the  fig  may  be  properly  fecundated,  it 
becomes  absolutely  necessary  for  the  pollen  of  the  anthers 
to  be  distributed  through  the  cavity  of  the  fig.  And  this 
could  not  be  accomplished,  if  nature  had  not  supplied 
the  fig  with  a  wasp,  which  could  carry  the  pollen  from  the 
male  flowers  to  the  female  tree.  And  this  wasp,  he  says, 
is  the  **psen"  of  the  ancients,  or  the  fig  insect.  The 
opinion  of  Linnaeus  was  published  in  1749.  But  Linnaeus 
was  not  aware  of  the  fact  that  some  figs  ripened  their 
fruit  without  fecundation ;  want  of  material  for  investi- 
gation caused  him  to  think  that  the  fig  was  absolutely 
dioecious,  in  other  words  that  it  possessed  sexes  distinctly 
separate  only  on  different  trees. 

John  Hill  again,  \Vho  published  his  great  work  A 
History  of  Plants,  in  London,  1751,  refers  only  shortly  to 
the  fig  and  its  caprification.  He  condemns  Tournefort's 
theory  of  puncture  and  irritation,  and  states  that  pollina- 
tion is  the  real  effect  of  caprification ;  but  he  does  not 
refer  to  Linnaeus,  though  it  is  probable  that  he  must  have 
heard  of  the  latter's  views  upon  the  subject. 

Later  in  the  century  both  Milne  and  Cavolini,  inde- 
pendently from  each  other,  discovered  that  a  difference 
must  be  made  between  tjie  maturing  of  the  seed  and  the 
maturing  of  the  receptacle,  and  that  the  former  maturity, 
at  least,  must  require  pollination,  even  if  the  latter  (or 
pomological  maturity)  could  be  accomplished  without  it. 
Milne  clearly  defines  this  by  saying  (59) :  **  The  ques- 
tion supposes  that  the  fig  trees  in  this  country  bring  fruit 
to  maturity  without  assistance  of  caprification,  and  the 
fact  cannot  be  denied.  The  same  thing,  we  have  seen, 
obtains  in  Spain,  Provence  and  Malta;  but  the  fruit,  or 
more  properly,  the  fruit  vessel,  is  in  all  cases  to  be  dis- 
tinguished from  the  seed  contained  within  it.  If  the  male 
be  wanting,  the  seed  will  not  vegetate  when  sown;    but 
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the  fruit  may.  nevertheless,  swell  and  come  to  an  appear- 
ance of  perfection;  and  so  it  is  observed  to  do  in  ilie 
instance  in  question,  and  in  many  others,  especially  when 
the  fruit  is  formed  of  one  of  the  parts  less  connected 
with  seed,  as  the  calix.  receptacle,  etc." 

Filippo  Cavolini  published  his  work  on  caprificatiDn  in 
1782,  or  twelve  years  later  than  Milne,  whose  opinion  he 
had,  however,  not  read,  Cavolini  believes  the  caprifi^io 
be  the  male  tree,  and  the  fifi  the  female  of  the  same 
species.  He  further  notes  the  difference  between  the  fig 
receptacle  and  the  seed  (60).  and  how  the  former  can 
come  to  maturity  on  account  of  its  greater  attachment  lo 
the  stem  of  the  tree,  while  the  seed,  which  is  only  at- 
tached to  the  pericarp  by  its  vessels,  requires  potiination 
in  order  to  mature.  This  pollination  causes  the  juices  in 
the  tig  to  flow  more  freely,  bringinf^  both  the  seed  and 
receptacle  to  maturity.  That  some  figs  mature  their  recept- 
acles and  others  not  depends  on  a  defective  structure,  by 
which  the  juices  from  the  stem  of  the  tree  are  more  or 
less  obstructed  in  their  flow  into  the  fig's  receptaclt. 
As  this  obstruction  is  lesser  or  greater,  the  fig  require) 
more  or  less  pollination,  in  order  to  cause  more  or 
less  sap  to  flow,  while  the  seed,  in  order  to  attain 
maturity,  always  requires  pollination.  That  the  same  va- 
riety of  fig  can  mature  in  one  locality  without  caprification, 
while  in  a  different  district  it  must  be  caprificated  in  order 
to  mature  its  receptacle,  depends  upon  differences  in 
locality  and  soil.  Cavolini's  ideas  are  clearly  expressed 
and  to  the  point. 

At  the  very  end  of  the  century  a  French  bolaoisi, 
Olivier,  traveled  in  the  Ottoman  Empire,  Egj-pl.  Persia 
and  in  Greece,  making  a  particular  study  of  the  fig.  His 
descriptive  work  of  his  travels  was  published  in  Paris 
(year  9),     Olivier  came  to  the  conclusion  that  caprifica- 
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tion  was  a  useless  and  ignorant  proceeding,  which  should 
be  abandoned.  **  This  operation;"  he  says,  **  of  which 
some  authors,  both  ancient  and  modern,  have  spoken  with 
admiration,  appeared  to  me  to  be  nothing  else  than  a 
tribute  which  man  pays  to  ignorance  and  prejudice^ 
Caprification  is  unknown  in  many  parts  of  the  Levant,  in 
Italy,  in  France  and  in  Spain,  and  begins  to  be  abandoned 
in  the  Archipelago,  where  it  used  to  be  practiced,  and 
which,  nevertheless,  still  produce  excellent  figs  for  eating. 
If  the  operation  was  necessary,  whether  fecundation  be 
effected  by  the  fertilizing  pollen  dispersed  in  the  air  in- 
troducing itself  into  the  mouth  of  the  fig,  or  whether 
nature  makes  use  of  a  little  fly  to  transmit  it  from  one  fig 
to  another,  as  is  commonly  believed,  it  is  evident  that  the 
first  fig  in  flower  could  not  fecundate  at  the  same  time 
those  that  have  already  attained  a  certain  size,  and  those 
which  are  only  just  appearing,  in  order  to  ripen  two 
months  later."  The  knowledge  which  Olivier  possessed 
of  caprification  was  in  reality  most  superficial  and  defect- 
ive, and  some  of  his  statements  are  even  false  and  mis- 
leading, and  not  worthy  of  quotation,  except  for  the  fact 
that  disbelievers  in  caprification  have  pointed  to  him  as  an 
eminent  botanist,  who  had  conclusively  proved  the  de- 
lusiveness of  the  process  in  question.  Olivier  did  not 
even  know  that  it  was  the  caprifig  which  was  used  for 
caprification,  but  stated  that  it  was  the  common  **  figues 
fleurs,"  the  brebas,  or  first  crop  edible  figs,  which  were 
hung  on  the  trees.  This  also  appears  again  in  the  last 
lines  of  his  statement  quoted  above,  beginning:  **  First 
fig  or  flower,"  etc.  His  statement  that  caprification  was 
unknown  in  Italy  and  Spain  is  also  (6i)  incorrect. 

In  1820,  Giorgio  Gallesio,  a  prominent  Italian  horticul- 
turist, published  his  treatise  on  the  fig.  How  far  Gallesio's 
statements  were  based  on  investigations  in  nature,  are  not 
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known.  Later  writers  on  figs  have  endeavored  to  she 
that  his  theories  were  founded  principally  on  book  lear 
ing,  and  not  on  observation  (62),  lam  not  of  that  opinio: 
as  his  statements  show  a  frankness  and  fairness  entirei 
indicative  of  truthfulness.  Gallesio  holds  that  there  ai 
two  races  of  figs,  one  which  requires  capriHcatioQ  : 
order  to  mature  its  fruit,  and  one  which  matures  withoi 
the  aid  of  this  operation.  The  different  retjuiremeai 
bet^veen  the  two  fig  races  depend  upon  a  difference  i 
construction  of  the  figs,  and  each  race  retains  its  charat 
teristics,  regardless  of  the  influences  of  soil  and  climatt 
The  difference  in  construction  lies  in  the  ovar^^of  thetij 
Some  figs  have  ovaries  without  ovules,  and  those  lij 
which  cannot  be  fertilized,  can  also  not  feel  the  action  ( 
the  pollen  from  the  caprifig.  These  are  the  mule  tig 
The  other  class  of  figs,  with  perfect  ovules,  are  sensitiy 
of  the  pollen,  and  under  its  influence  develop  perfei 
seeds.  These  he  calls  semi-mutes.  The  fecundatio 
causes  the  juices  to  flow  to  the  fig  and  effects  its  maturit} 
The  caprifig  alone  containing  the  pollen  is.  therefor* 
necessary,  and  the  only  way  to  apply  it  is  through  capr 
fication. 

Gallesio  also  describes  a  caprifig  with  only  fema 
flowers — "  the  fico  semi-mula"  16;^).  His  statement  th; 
the  original  wild  caprifig  bore  only  one  crop  of  figs, 
shown  by  Solms-Laubach  (64)  to  be  erroneous,  or  at  lea 
very  improbable. 

In    the    middle    nf    our    century    the    Italian    botanis 
r,,i'.:lk>lTii'.    (ia^P.irrini,  niiMi-h.-d  ,1  ^cHil-s  of  lour  diffe 
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against  caprification,  believing  himself  warranted  to  do 
SO  on  account  of  the  result  of  the  experiments  made  by 
himself.  Gasparrini's  experiments  have  been  by  many 
considered  conclusive  and  almost  final,  and  his  views  have 
been  adopted  almost  unchanged  by  later  writers  on  the 
subject  of  caprification.  While  conceding  that  Gaspar- 
rini's experiments  were  scientific  and  fairly  carefully 
made,  and  highly  interesting  and  demonstrative,  I  hold 
that  the  main  conclusion  which  he  drew  was  singularly 
illogical,  though  it  may  have  been  warranted  by  the  in- 
sufficiency of  his  experiments.  Gasparrini's  almost  only, 
but  fatal,  error  was,  that  he  experimented  only  on  a  few 
Italian  figs,  not  suspecting  even  that  there  might  be  other 
figs  differently  constructed.  From  his  observation  he 
concluded  that  because  **  a  few  were  so,"  therefore,  '*  all 
must  be  so."  Gasparrini's  experiments  are  too  elaborate 
to  be  here  noticed  in  detail.  Those  who  wish  to  further 
study  the  subject  are  referred  to  his  respective  works, 
one  of  which  is  partly  translated  in  the  California  State 
Horticultural  Reports  for  1891. 

Gasparrini  formulates  his  conclusions  in  nineteen  dif- 
ferent paragraphs,  answering  as  many  different  questions, 
but  principally  concerning  three  different  points: 

1.  Does  the  caprifig  fecundate  the  domestic  fig,  and 
cause  them  to  set  (65)? 

2.  Does  the  caprifig  fecundate  the  female  flowers  of 
the  fig  and  produce  seed  (66)? 

3.  Does  the  caprifig  hasten  the  maturity  of  the  fig? 
We  will  shortly  consider  some  of  the  more  important 

points,  as  answered  by  Gasparrini,  his  answers  being 
given  here: 

I.  Does  caprification  hasten  the  maturity  of  late  figs? 
Answer,  no.  The  experiments  made  by  Gasparrini  are 
good,  and  L  consider  his  conclusion  correct  (67). 
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1.     Does  caprification   cause  late  figs  to  set  in  ^ea 
number?     No.     The   conclusion   is   illogical.     The 
periments  only  show  that  caprification  had   no  effect 
the  varieties  experimented  with — the  Colombro,  Lardi 
and  Sarnese. 

3.  Does  the  caprifig,  by  the  assistance  of  its  insec 
fecundate  the  female  flowers  of  the  late  lig?  No.  I 
experiments  were  partly  defective,  partly  insuflicient,  a 
the  conclusion  drawn  is  illogical  and  incorrect.  T 
varieties  experimented  on  were  the  last  ones  mentiom 
besides  the  Dottato,  Gasparrini  found  seeds  in  figs  i 
caprificated,  but  as  they  had  not  been  absolutely  isolab 
they  may  have  been  pollinated,  nevertheless.  He  explai 
the  production  of  seed  without  pollination  by  *'  parthei 
genesis."  The  fact,  as  has  been  already  shown,  tl 
seeds  never  form  in  edible  tigs  jrrowing  in  California  a 
Brazil,  where  the  caprifig  is  not  generally  distributed  (6( 
is  sufficient  evidence  for  rejecting  parthenogenesis,  and  \ 
adhering  to  the  pollination  theon,'  (69). 

4.  Does  the  fly  cause  the  setting  and  aftem'ards 
earlier  maturity  of  the  fig  by  the  puncture  it  makes  in 
No.  In  this  I  fully  agree,  the  experiments  being  app; 
ently  conclusive  ( 70) .  The  general  conclusions  to  whi 
Gasparrini  came  he  summarises  as  follows; 

I.  That  to  understand  well  the  effectsof  caprificatic 
it  is  in  the  first  instance  necessary  to  know  the  nature 
the  fig  and  of  the  caprifig.  and  what  connection  they  ha 
with  each  other.  We  have  seen  that  the  caprifig  is  i 
thi'   male  of  the  li';.  as  has   been    hitht-rto  believed,  bu 
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the  seed  and  of  the  receptacle ;  so  that  it  does  not  appear 
how  the  insect  of  the  caprifig  can  be  necessary  to  some 
varieties  only. 

3.  We  have  seen  by  experiments  that  the  insect  neither 
hastens  the  maturity  nor  causes  the  fruit  to  set,  whether 
of  early  or  late  figs,  nor  yet  is  it  necessary  for  fecunda- 
tion. 

4.  That  the  circumstance  of  the  caprifig  losing  many 
of  the  fruits  in  which  the  fly  has  not  been  bred,  does  not 
serve  to  prove  the  necessity  of  caprification,  but  rather 
to  refute  the  doctrine  completely,  as  the  fly  does  not  breed 
in  the  domestic  fig;  and  besides,  we  have  seen  that  when 
the  caprifig  bears  a  large  crop  of  fruits  many  of  them  fall 
unripe,  even  though  the  insect  has  been  in  it,  and  the 
grub  be  found  in  the  ovaries. 

5.  In  respect  to  the  dropping  of  some  figs,  the  causes 
must  be  sought  for  chiefly  in  constitution  and  mode  of 
vegetation  of  those  varieties,  also  in  the  soil,  climate  and 
adverse  conditions  of  the  season. 

6.«  That  this  caprification  is  useless  for  the  setting  and 
ripening  of  fruit,  and  therefore  this  custom,  which  entails 
expense  and  deteriorates  the  flavor  of  the  fig,  ought  to  be 
abolished  from  our  agriculture. 

To  the  above  conclusions  of  Gasparrini  I  will  offer  the 
following  remarks.  My  own  experiments  (to  be  detailed 
further  on)  in  pollinating  Smyrna  figs  with  the  pollen  of 
the  caprifig,  show  conclusively  that  the  caprifig  and  the 
edible  fig  are  closely  related,  though  this  fact  does  not 
necessarily  imply  that  they  belong  to  the  same  species,  of 
which,  however,  there  is  no  doubt  (71). 

No.  2  of  above  can  only  refer  to  those  varieties  on 
which  Gasparrini  experimented  and  knew.  My  experi- 
ments, just  referred  to,  show  that  not  all  figs  are  con- 
structed exactly  alike,  and  that  accordingly  the  fig  insect 
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is  necessary  to  some  varieties,  while   it  may  not  be  so 
others. 

Point  No.  3.  The  insect  may  not  hasten  the  matur 
of  the  fruit,  but  still  cause  it  to  set.  My  pollination  e 
periments  show  that  pollination  does  cause  the  I 
of  a  certain  class  to  set,  and  as  the  capriRcation  is  tl 
only  practical  wav  by  which  this  pollination  can  be  pr 
duced,  this  caprification  musi  be  necessary  for  this  cla 
of  figs,  though  not  for  any  other  class  differently  co 
structed. 

Point  4.  The  fact  that  the  caprifig  loses  much  of  i 
fruit  does  not  prove  caprification  an  error.  It  only  shoi 
that  pollinated  fruits  are  susceptible  to  influences,  cllmal 
and  others,  which  affect  the  setting  of  all  figs  (and  < 
fruits),  whether  they  be  Smyrna  rigs  or  not. 

Point  5.  The  causes  enumerated  as  effecting  the  dro 
ping  of  the  fruit,  do  not  exclude  other  causes  from  ha^ni 
the  same  effect.  Capritication,  if  effective  under  favo 
able  circumstances,  cannot  prevent  caprificated  figs 
fall,  if  climate  and  soil  are  unfavorable.  If  not  cdpri 
cated,  they  would,  under  the  above  conditions,  have  falle 
anyhow. 

Point  6.  In  order  to  be  correct,  this  point  should  on 
refer  to  some  or  certain  figs,  or  to  all  figs  similar  to  tho 
experimented  upon. 

Before  leaving  Gasparrini  and  his  work,  I  will  short 
state  what  his  experiments,  so  interesting,  and  laborious 
performed,  have  really  proven. 

They  have  ^hown  us  that  caprilication  does  not  hastt 
i!if  niauirity  i>i  ttu*  li^.  FiirtluT.  tlu-y  have  proven,  th 
\:  -'.-  n..:  i!.<-  -'in-  i'.,l;  ■:  ■'.,■  ^^  .--  x\hii-h  ilUlueMc^^^  t! 
..■■:i:i^   .1"  ::;>■    w-S^-     ■:    ■■.<■    r  r-:,.    :!-,      Tlu-y    .ilsu    sh, 
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figs  are  concerned,  caprification  should  be  abandoned. 
This  point  is  confirmed  by  the  circumstance  that  these 
same  figs  mature  in  countries  where  no  caprifigs  are  grown. 

I  cannot  see  how  any  other  conclusions  of  importance 
can  be  drawn  from  the  experiments  of  Gasparrini.  It 
must  always  be  regretted  that  he  never  thought  of  the 
possibility  of  their  being  any  other  race  of  figs  than  that 
one  which  he  happened  to  have  under  his  eye.  How 
different,  for  instance,  would  his  conclusions  have  been 
if  he  had  had  the  true  Smyrna  fi^s  to  experiment  on. 

In  our  own  times  no  one  has  given  as  much  study  to  the 
fig  question  as  Professor  II.  Count  Solms-Laubach.  His 
researches  were  published  in  1882,  and  contain  a  perfect 
mine  of  knowledge,  partly  compiled,  partly  his  own 
investigations.  While  scientifically  investigating  his  sub- 
ject and  studying  the  figs  and  the  fig  insects,  both  in  Italy, 
Java  and  France,  it  appears  that  he  had  no  opportunity 
to  make  direct  experiments  in  caprification,  but  founded 
his  opinions  principally  on  the  experiments  of  Gasparrini. 
He  sifts  the  knowledge  of  others  with  rare  ability  and 
patience,  adds  numerous  and  interesting  observations  of 
his  own.  His  researches  are  of  the  utmost  importance. 
As  a  botanist,  he  rejects,  as  insufficiently  proven,  Gas- 
parrini's  theory  of  parthenogenesis,  and  showing  that 
Brazilian  figs  produce  no  fertile  seed,  concludes  that 
caprification  is  necessary  for  that  purpose. 

During  his  investigations  in  Java  he  discovered  that 
most  figs  growing  there  consisted  of  female  trees  as  well 
as  of  male  trees,  and  he  found  that  the  male  tree  pos- 
sessed a  flower  especially  adapted  to  foster  the  Blasto- 
phaga,  a  degenerated  or  differentiated  female  flower, 
which  he  calls  the  **  gall  flower."  This  gall  flower  has 
probably  lost  its  power  to  produce  seed.  Returning  home 
and  investigating  the  caprifig,  he  found  that  even  this  fig 

2d  See..  Vou  V.  (  62  )  January  11.  1896. 
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coQLiined  this  gall  dower,  almos:  exclusive  of  any  r 
temale  flower.  He  iur;her  show*  hew  citiereo:  speic 
of  tigs  are  inh-ibited  by  din'eren:  species  ot  BlAstoph^ 
He  abo  UDCondicioDally  adheres  !■:■  '.he  thevi-ry-  oi  ! 
capririg  aod  the  Hg  beirui  ot  the  sirr.e  species,  L.ater 
he  adopts  the  rheorj-  ot  Fr.  M;ll'.er.  :hj;  u:<e  edible  ng 
the  I'emaEe  plan:  and  the  capr:::^  :he  male  plant.  Bui 
is  entirely  unaware  ot  the  existence  of  a  race  oi  t 
ditferenlly  constructed  than  the  C'j-rtisivn  edible  tigs  \rhi 
he  had  investigated,  and  he  shared  the  opinion  ot  Gi 
parrini.  that  all  tigs  were  .iffected  by  caprlHcation  in  t 
same  manner,  though  he  recognized  the  abs-^Iuie  oect 
sitj-  of  poUinadon  and  capri^cation  in  order  thA:  ten: 
seeds  may  be  produced.  Bet  if  capriticatioa  :s  not  need 
any  more,  it  was  once  a  nccessitv.  ages  ago.  when  the 
was  lirst  brought  into  cultivation  by  trtan.  and  before  i 
present  race  of  tigs,  which  require*  no  capriricatioo 
order  to  set  and  mature,  had  'rri^Inated.  The  class  of  ri 
which  the  Italians  considered  a*  re>^u:nnj  caprincjii 
had  been  shown  to  set  rr^it  w-lthout  this  operation:  t 
class  that  once  at  a  time  rcci^irei  caprif.cation  must,  thei 
lore,  have  been  lost,  and  superseded  by  a  bener.  mo 
modern  class,  evoiv-d  :r:-:i:  the  lormer.  He  com 
to  the  following  conc'.usijr. :  ••  Caprir.caaon  was  oni 
ages  a-jo.  a  necessity:  it  is  -.-.v  -.  m.-ye  useful,  but  on 
a  hortic-itura".  ■■.peratio=,  trA-s---itted  ir-^zs  geaeraiioD 
generati.-n.    d:-.vn    t.     ;t;r   r.~r,  .-.tt.i  in  its  original  fon 
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but  can  be  proven  to  be  yet  extant  and  to  constitute  our 
best  figs,  the  conclusion  arrived  at  by  Solms  must  fall. 
Prof.  Solms-Laubach  has  since  acknowledged  the  cor- 
rectness of  this. 

THE    FIG    WASPS    OR    BLASTOPHAGAS. 

All  known  wild  fig  trees,  and  there  are  over  one  hundred 
distinct  species  described  (72)  by  botanists,  are  inhabited 
by  very  minute  wasps  known  as  '*  inquilines  "  or  para- 
sites, and  scientifically  described  as  BlastophagiB.  These 
Blastophagas  not  only  visit  the  figs,  but  they  live,  breed 
and  develop  in  them,  nay  more,  if  deprived  of  their  fig- 
hosts,  these  Blastophagas  could  not  live,  breed  and  de- 
velop anywhere  else.  The  organization  of  these  little 
wasps  is  such  that  while  they  may  possible  feed  themselves 
for  a  short  time  (though  it  is  doubtful  if  they  do  feed 
at  all),  they  could  not  possible  deposit  their  eggs  else- 
where than  in  the  **  gall  flower  ''  of  their  respective  fig, 
not  even  in  the  female  flowers  of  the  same  fig.  Even  if 
they  did  succeed  in  doing  so,  their  eggs  would  not  de- 
velop elsewhere  and  the  brood  would  soon  perish.  The 
species  would  thus  become  extinct.  But  this  is  not  all. 
The  relation  between  the  fig  and  the  Blastophogas  is  so 
intimate  that  in  order  to  foster  those  little  wasps  nature 
provides  the  fig  with  flowers  especially  constructed  to 
their  use,  the  *'  gall  flowers  "  elsewhere  described.  But 
if  the  Blastophaga  is  dependent  upon  the  fig  for  its  exist- 
ence, the  fig  is  hardly  the  less  so  upon  the  Blastophaga. 
Without  the  Blastophaga  no  fertile  seed  would  be  pro- 
duced with  any  regularity  (if  at  all)  and  the  fig  species 
would  be  in  danger  of  perishing.  The  influence  of  the 
Blastophaga  is  somewhat  different  in  different  fig  species. 
It  has  been  shown  that  in  one  species  at  least,  not  only 
the  female  flowers  are  dependent  for  their  pollination  upon 
the  Blastaphaga,  but  that  the  male  flowers  actually  do  not 
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develop  their  fertiliziny  pollen  without  having  lirst  been 
stimulated  by  the  mechanical  action  of  the  Blastopha^a, 
This  discovery  was  made  by  Dr.  Cunningham,  a  result 
from  his  experiments  on  Fieiis  Roxhur^hii,  in  India. 

Figs  are  visited  by  many  insects,  but  a  distinction  must 
be  made  between  "  visitors  *'  and  ""  regular  boarders. " 
The  former  visit  the  figs  in  order  to  feed,  either  on  the 
fruit  and  its  juices,  or  upon  other  insects.  The  boarder 
or  "  inquilines  "  again  breed  in  the  fig.  and  cannot  breed 
anywhere  else.  The  former  will  injure  the  fig  in  various 
degrees,  while  the  latter  are  absolutely  necessary  for  the 
material  maintainance  and  multiplication  of  the  tig  tree 
species  they  inhabit. 

LIFE-HISTORY     OF      THE      C.\PRIFIG     W.\SP,     BLASTOPmGA 


If  we  during  the  month  of  June  or  July  (73)  cut  open 
a  •■profico"  or  scond  crop  caprifig  just  when  it  is  f dS 
grown,  we  may  notice  that  it  contains  a  large  number  of 
gall  flowers  or  galls  around  which  crawl  numerous  Utile 
insects,  some  of  which  resemble  minute  black  waspi, 
while  others  of  the  same  size  are  wingless  and  very  dif- 
ferently shaped,  as  well  as  being  of  a  yellow  or  brown 
color.  A  closer  inspection  will  reveal  to  us  that  a  num- 
ber of  the  galls  are  perforated  by  a  single  .round  hole 
through  which  may  either  be  seen  the  hollow  of  the  gall, 
or  the  wasp  itself,  not  having  yet  escaped.  A  closer  in- 
spection may  even  show  us  how  the  light  colored  Insects,' 
which  are  the  male  wasps,  are  enlarging  the  holes  in  order 
to  enable  the  females  or  winged  wasps  to  escape.  These 
respective  insects  are  male  and  female  of  the  same  specio 
known  to  naturalists  variously  as  Blasiophaga  funti, 
Bhiilopkaga  grassorum,  or  Cynips  psenes. 

The  male  insects  are  the  first  ones  to  hatch  and  esape, 
with   their  powerful  mandibles   or  jaws  they  easily  cU 
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through  their  galls  and  then  set  to  work  to  liberate  the 
females.  Before  the  latter  escape  they  are  fecundated 
while  yet  in  the  gall,  by  the  males,  Each  gall  contains 
only  one  single  wasp.  The  male  wasps  never  leave  the 
fig.  They  are  so  constructed  that  they  could  not  very 
well  live  outside,  and  even  inside  the  fig  they  soon  perish, 
their  life-work  having  been  accomplished  when  liberating 
and  fecundating  the  females.  The  females  even  do  not 
tarry  long  in  the  fig  and  soon  find  their  way  out  through 
the  eye  of  the  fig,  which  has  opened  sufficiently  to  let 
them  pass  through  without  injury  to  their  wings  (74).  In 
case  the  fig  has  been  injured  and  compressed  in  such  a 
way  as  to  close  the  eye,  the  wasps  will  remain  as  pris- 
oners until  otherwise  let  out,  for  instance,  by  cutting  the 

fig- 

With  care  and  aided  by  a  magnifying  glass,  we  may 
further  follow  the  female  Blastophagas  as  they  escape 
from  their  old  habitation.  Their  first  work  is  to  look  for 
figs  suitable  to  lay  their  eggs  in,  the  only  object  of  the 
wasps  now  being  to  propagate  their  species,  it  being 
doubtful  if  thev  feed  at  all.  As  soon  as  outside  of  the  old 
caprifig  the  female  Blastophaga  halts  on  the  outside  of 
the  fig  and  endeavors  to  free  herself  of  a  whitish  powder 
with,  which  she  appears  to  be  literally  covered.  This 
powder  is  the  pollen  from  the  anthers  of  the  male  flowers 
of  the  caprifig  in  which  she  hatched  and  with  which  she 
came  in  contact  when  she  escaped  from  the  fig.  This 
process  of  cleaning  she  performs  in  very  much  the  same 
way  as  does  a  house-fly,  streaking  herself  w^ith  her  front 
legs,  bending  at  the  same  time  the  head,  body  and  wings. 
She  never  succeeds  in  getting  entirely  clean,  as  a  large 
portion  of  the  pollen  will  adhere  in  spite  of  all  her  efforts. 
But  when  she  considers  herself  sufficiently  clean  she  flies 
away  and  lights  on  a  less  than  half-grown  caprifig  of  the 
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name  or  some  othiT  tree.  The  mamtnoni  or  third  ( 
the  ciiprifij;  has  by  this  time  advanced  so  far  in  delj 
mcnt  that  its  interior  flowers  are  just  oi  the  propen 
and  ii^e  to  suit  the  wasps  (75).  If  there  are  no  such 
Ht  hand  the  wasps  will  soon  perish.  Having  lit  on  a  ma 
moni  the  Illastophaga  Unds  the  fig -eye  closed  by  sea 
(76).  But  these  scales  are  not  impossible  to  penetra 
In  order  to  enter  the  fig  the  Blastophaga  saws  out  a  ti 
Utile  piece  of  the  outside  edge  of  a  top  scale,  which  opt 
til  her  an  entrance  between  two  scales.  Next  she  pusl 
herself  under  the  scale  an<l  then  zigzags  herself  throuf 
until  she  reaches  the  interior  hollow  of  the  fig.  But  I- 
el'foris  to  net  through  between  the  scales  have  been  l: 
mendous,  and  in  so  doing  she  almost  invariably  loses  V 
wings.  They  are  always  lost  in  the  very  beginning  of  I" 
work,  and  can  be  seen  remaining,  wedged  in  between  t 
outside  scales  just  like  feathers  stuck  under  the  band 
a  hat.  In  order  to  ascertain  the  presence  of  the  Blaj- 
phu^a  in  a  green  tig  it  is  not  always  necessary  to  cat  t 
(iR  open,  as  the  presence  at  the  wings  of  the  wfup  stk 
ing  between  the  scales  is  a  sure  sign  that  the  wasp  I 
succeeded  in  getting  in.  And  even  if  the  wings  ha 
fallcii  off  the  littie  wound  caused  by  the  gnawing  of  I 
wusp  cAn  be  Inld  by  the  minute  drop  of  sap  that  has  ooz 
out  and  liiirdened.  It  is  this  drop  of  sap  which  was.  1 
inarkabiy  enough,  for  ages  considered  as  being  the  n 
cause  of  the  setting  of  the  tigs.  If  no  wic^  and  nojg 
is  seen  on  the  scile  it  mjiy  be  safety  assumed  tb^ 
lll..siopli..-..  h..>  .-iHvK-.i  :!u-  :-.-  in  ^uesiion. 
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lar  place  lies  between  the  nucleus  of  the  fig  ovary  and  the 
integument  surrounding  it.  If  left  anywhere  else  obser- 
vation shows  that  the  egg  will  not  develop.  In  order  to 
accomplish  this  the  wasp  first  alights  on  the  stigma  of  the 
fig  flower.  Then  she  extends  her  ovipositor  and  runs  it 
down  through  the  canal  which  from  the  center  of  the 
stigma  leads  through  the  whole  length  of  the  style  to  the 
funnel  or  entrance  to  the  ovary  of  the  flower.  This  is 
penetrated  by  the  ovipositor  and  the  egg  is  laid  and  se- 
curely wedged  in  between  the  nucleus  of  the  ovary  and 
the  integument  surrounding  it. 

As  soon  as  the  egg  is  deposited,  the  ovipositor  of  the 
wasp  is  withdrawn.  The  lower  part  of  the  canal  is  filled 
by  a  filiform  appendage  of  the  egg,  while  the  upper  part 
of  the  canal  fills  with  a  brown  exudation  from  the 
wounded,  cells.  As  soon  as  one  egg  has  been  laid,  the 
wasp  immediately  departs  to  another  flower  there  to  re- 
peat the  process.  The  egg  depositing  power  of  a  wasp 
is  simply  enormous,  and  one  wasp  is  capable  of  laying  an 
egg  in  each  of  the  many  gall  flowers  of  a  fig.  After  the 
eggs  have  been  all  deposited  the  Blastophaga  endeavors  to 
regain  the  outside  of  the  fig  through  the  same  way  she 
entered.  But  in  this  she  rarely  succeeds.  Being  by  the 
^&&~l«^y^"S  process  completely  exhausted,  she  generally 
succumbs  before  she  regains  her  liberty  and  her  dead 
body  may  be  found  in  the  opened  fig.  The  work  of  the 
Blastophaga  has  not  alone  been  that  of  depositing  eggs. 
Involuntarily  she  has  rubbed  against  some  of  the  female 
flowers  of  the  fig,  and  the  pollen  which  adhered  to  her 
bod^'  when  she  entered  has  been  deposited  on  the  stigmas 
of  these  flowers.  The  effect  of  this  pollination  is  the 
development  of  seeds  in  the  female  flowers.  This  would 
not  otherwise  have  taken  place  without  the  aid  of  the 
wasp,  because  the  pollen  from  another  fig  could  not  very 


968  CALIFORNIA    ACADEMY    OF    SCIENCES. 

well  have  penetrated  through  the  closely  thutched  s 
the  eye :  and  the  poHeo  from  a  male  llower  ia  the  san 
tig  would  only  be  ripe  from  ;i  month  to  sLt  weeks  afte 
wards,  at  a  time  when  the  stigmas  of  the  female  dowei 
will  have  attained  their  full  development  and  recepcmti 
Alter  the  egg  has  been  deposited  the  gall  flower  doei  at 
at  once  cease  to  develop.  The  embrvo  and  kernel  ot  ih 
seed  keep  on  growing  for  a  month.  ,\fier  that  the  egg  c 
the  Blastophaga  begins  to  develop,  and  when  it  passe 
into  the  larva  stage  it  begins  to  feed  on  the  embryo  ol  th 
fig.  which  thus  soon  perishes.  The  integument  of  th 
ovary  again  grows  and  assumes  the  form  of  a  lai^e.  hard 
brownish  and  glass-like  gall.  In  two  months  the  youoj 
female  Blastophaga  wasps  have  attained  their  tuU  devel 
ment  and  after  copulation  with  the  wnngless  males  ar 
ready  to  leave  the  capririg:*.  And  this  they  do  in  th' 
same  way  as  they  left  the  previous  crop,  the  prodchi 
The  males  die  within  the  n^s  in  all  the  crops.  They  hav. 
performed  their  function  and  are  'U  no  more  use.  It  ma; 
here  be  incidentally  staled  iha:  even  if  the  w;isp"s  egg  i 
not  deposited  in  a  nall-tiower,  ;hc  latter  will  after  a  cer 
tain  time  cease  to  develop.     1;  will  never  produce  seed. 

At  this  time  the  winter  r.gs  '-r  the  ■■  mamme  "  destinei 
to  become  the  rirst  crop  -f  the  foilow-io;;  year  are  ot  th< 
proper  size  and  developmcn:  re^^uired  by  the  Blastopha 
gas.  which  enter  :hem  in  :hc  sinic  wav  as  described  abovi 
in  order  to  liep-r'si:  ei^^s. 

N'cx:    jrr:r  -  :hc?c    c.-:'.-t:'.    -^     r...'-    r!rer!    aaa   ;he  vcun; 


BIOLOGICAL    STUDIES    OF    FIGS.  969 

the  caprifig  through  the  year.  Each  crop  of  fig  has,  as 
we  have  seen,  had  its  own  crop  or  brood  of  wasps,  from 
which  follows  that  if  a  crop  of  figs  should  entirely  fail 
the  crop  or  brood  of  the  wasps  would  also  perish. 

To  facilitate  the  understanding  of  the  life  history  of 
the  wasp  the  following  diagrammatic  table  has  been  pre- 
pared : 

A.  Second  Crop  or  Profichi  of  the  CArRiKio.     April  to  Juue. 

1.  lu  April  these  figs  are  less  than  quartor  ^rowu. 

2.  The  Blastophaga  females  enter  the  li^^s  ami  here  deposit  their  eggs 
in  the  gall  flowers. 

3.  In  June,  or  two  mouths  later,  those  Blastophaga  eggs  have  become 
fully  developed,  and  the  perfect  wasps  emerge  to  seek  other  figs. 

4.  In  emerging  the  wasps  are  covered  with  pollen. 

B.  Third  Crop  or  Mammoni  of  the  Caprifig.     June  to  October. 

1.  In  June  the  third  crop  is  quarter  grown. 

2.  The  Blastophagas  emerging  from  the  previous  crop  penetrate  into 
these  third  crop  figs  and  deposit  their  eggs  in  the  gall  flowers. 

3.  In  doing  so  they  also  pollinate  the  female  Howers. 

4.  In  October  the  Blastophaga  eggs  are  fully  developed  and  the  perfect 
wasps  emerge  hunting  for  the  young  figs  of  the  raamme. 

5.  A  few  seed  fully  developed  are  found  in  this  the  third  crop  of  the 
caprifig,  none  being  found  in  the  two  other  crops, 

<7.  The  First  Crop  or  trk  Mamme  of  tiik  Caprifig.     October,  through 
winter,  to  April. 

1.  In  October  the  mamme  are  quarter  grown. 

2.  The  Blastophaga,  hatching  from  the  preceding  or  third  crop,  enter 
the  mamme  and  there  deposit  their  eggs  in  the  gall  flowers. 

3.  The  mamme,  with  the  gall  dowers  and  the  eggs  of  the  Blastophaga, 
hibernate  on  the  tree  without  further,  development. 

4.  With  the  advent  of  spring  the  mamme  and  the  Blastophaga  eggs 
resume  development. 

5.  In  April  the  Blastophaga  eggs  have  developed  into  full  grown  wasps, 
which  emerge  from  the  figs  seeking  the  young  figs  of  the  next  crop, 
the  profichi,  in  order  to  deposit  their  eggs  in  them  (78). 

PROCESS    OF    CAPRIFICATION. 

The  process  of  caprification  consists  in  bringing  the 
caprifigs,  of  the  proper  age  and  crop,  in  close   proximity 
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to  the  edible  figs,  in  order  that  the  wasps,  as  soon  as  the 
leave  the  caprifigs,  may  be  lured  into  the  edible  figs 
Practically  this  is  accomplished  in  different  ways,  mor 
or  less  proper  and  economical.  In  Smyrna,  Syria 
Greece,  Italy  and  Africa  the  caprifigs  are  pulled  at  thi 
proper  time  in  June,  the  profichi  being  the  only  crop  usei 
for  this  purpose.  The  caprifigs  are  then  almost  fuUgrovri 
and  the  male  flowers  ready  to  shed  their  pollen.  Thi 
caprifigs  are  at  once  strung  on  split  reeds  or  rough  straw! 
in  quantities  of  three  to  five  on  each  straw.  Thesi 
straws  are  thrown  over  and  suspended  among  the  braochei 
of  the  edible  fig  tree.  Another  method,  much  inferior  t< 
the  former,  consists  simply  to  cut  branches  from  th« 
caprifig  trees  and  suspend  them  in  the  edible  fig  trees 
This  injures  the  caprifig  trees  and  does  not  enable  th( 
cultivator  to  regulate  the  number  of  caprifigs  according 
to  the  quantity  actually  needed.  This  method  is  only  ii 
use  in  certain  parts  of  Portugal  and  Spain.  A  third  wai 
to  accomplish  caprification  is  to  plant  a  few  caprifij 
trees  in  among  the  edible  fig  trees,  and  to  simply  depen* 
upon  the  wasps  themselves  finding  their  way  in  sufiicien 
number  to  the  edible  figs.  This  method  is  the  leas 
proper  of  any  for  many  reasons,  one  of  which  is  tha 
the  caprifig  thrives  equally  well  or  even  better  in  pooi 
rock\'  soil,  and  it  would  be  more  economical  to  giv< 
the  good  soil  over  to  the  edible  tig  trees.  Another  reasoi 
is,  that  the  Blastophaga  would  preferably  go  to  the  younj 
caprifig  instead  ol  to  the  young  edible  fig.  if  the  formei 
wcri.-  to   bu    iDund   cl'isc    bv.  as  llitiv  of  course   would,  i 


BIOLOGICAL    STUETIES    OF    FIGS.  97I 

phagas  from  other  caprifig  trees.  The  growing  of  caprifig 
trees  in  among  the  edible  figs  would,  therefore,  not  only 
be  useless,  but  would  be  entirely  improper.  This  leads  us 
to  the  necessity  of  having  separate  plantations  for  the 
caprifig. 

Separate  Plantations  of  Caprijiirs. — In  most  countries 
where  caprification  is  practiced  it  is  a  general  saying  that 
it  is  necessary  to  go  to  the  hills  for  the  caprifigs  (79).  It 
is  not  only  more  economical,  as  has  just  been  pointed  out, 
to  grow  the  caprifigs  separately,  but  it  is  in  many  instances 
necessary.  The  soil  and  moisture  in  the  orchard  is  not 
always  suitable  to  the  caprifig.  It  must  be  remembered 
that  the  caprifig  is  yet  in  its  comparatively  wild  state, 
while  the  edible  fig  is  a  horticultural  product  or  creation 
which  only  can  be  expected  to  attain  its  proper  qualities 
under  the  most  favorable  conditions.  Practically  this  is 
true.  It  frequently  happens  that  when  the  edible  figs  are 
receptive,  or  their  female  flowers  ready  for  pollination 
through  caprification,  that  at  this  very  time  the  caprifigs 
growing  in  the  vicinity  of  the  edible  figs  are  not  properly 
developed,  while  other  caprifigs  grown  in  different  soil 
and  at  a  different  elevation  are  just  of  the  proper  size  and 
condition  to  furnish  both  Blastophagas  and  pollen.  But 
another  even  more  serious  objection  to  having  a  few  cap- 
rifigs growing  in  rich  soil  is  that  their  crops  are  not  al- 
ways following  each  other  in  immediate  succession.  The 
Blastophaga,  in  order  to  properly  propagate  her  brood, 
requires  young  caprifigs  ready  to  receive  her  eggs  as  soon 
as  she  hatches  out.  Frequently  the  tree  from  which  she 
hatches  does  not  possess  these  figs,  while  other  caprifig 
trees  do.  It  is  therefore  necessary,  in  order  to  procure  a 
constant  supply  of  Blastophagas,  to  have  a  large  number 
of  caprifig  trees  growing  together.  In  a  grove  of  such 
trees  there  will  always  be  some  that  bear  figs  of  proper 
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size  in  which  the  wasps  may  breed.     Such  plantations  < 
caprifigs  should  be  made  separately  and  in  various  loca 
!  ities,  in  order    that   the   supply  of   figs   may  never  fai 

.J  Quite  frequently  it  also  happens  that  the  caprifig  crop  i 

A  a  certain  locality  fails,  while  in  a  different  one,  where  th 

'1  climatic  conditions  have  been  dissimilar,  the  crop  of  caj 

-j  rifigs  may  be  abundant.     This  shows  the  necessity  to  hav 

■  i  caprifig  plantations  in  various  localities,  especially  in 

.i  country  like  California,  where  the  caprifig  trees  are  n< 

J  wild   and  where  frequent  importations  of  caprifigs  wit 

.3  inquilines  are  difficult  if  not  impossible.     When  ihe  caf 

\i  rifig  crop  fails  in  Smyrna  fresh  caprifigs  are  imported  b 

'i  the  vessel  load  from  the  Grecian  islands,  and  in  all  cour 

~i  tries  where  caprification  is  considered  necessary  in  orde 

i  to  procure  a  crop  of  figs  a  regular  and  profitable  trade  i 

I  carried  on  in  caprifigs,  which  often  bring  much  more  tha 

;j  the  edible  figs  {80). 

■^  J^iiaiililics  of  Caprifigs  Required. — The   quantity  t 

.-,  caprifigs  needed  to  caprificate  a  fig  tree  varies  with  th 

size  of  the  tree.     In  Smyrna  some  thirty  figs  are  require 

to  caprificate  a  large  full-grown  edible  fig.     If  too  fei 

>  are  hung  on  the  tree  an  insufiicient  quantity  of  wasps  ar 

■  had  and  the  edible  figs  are  not  all  pollinated.     If  too  man 
are  hung  too  many  wasps  will  enter  the  edible  figs,  injur 

■  their  flowers,  and,  according  to  some  observers,  caus 
the  figs  to  prematurely  drop  and  decay. 

For  smaller  trees  a  less  quantity  of  caprifigs  are  n 
quired  than  for  larger  trees,  but  even  the  largest  i 
Snnrna  arc  net  given  ninrc  tlian  thirty  ligs  to  the  tret 
Til,-  c:iptiri;is  an:  liiiii;,'  on  tin-  liiiihs  of  ihc  tig  trees  befor 
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must  be  supplied  later  on,  if  their  maturity  is  required, 
and  the  quantity  of  caprifigs  necessary  at  any  time  must 
be  regulated  according  to  the  number  of  figs  to  be  polli- 
nated. 

Proper  Time  for  Cafrification. — Caprification  should 
always  take  place  when  the  female  flowers  of  the  fig  are 
receptive.  This  can  be  easily  ascertained  by  cutting 
open  the  fig.  With  a  magnifying  glass  the  stigmas  of 
the  female  flowers  should  be  seen  to  be  bright  and  light 
greenish  with  a  peculiar  fresh  luster,  as  if  they  had  been 
lightly  varnished  or  moistened.  Further  the  stigmas  and 
styles  should  be  erect,  if  bent  and  brownish  they  are  too 
old  to  receive  the  pollen  and  past  their  receptive  state. 
This  occurs  in  Smyrna  and  in  the  Mediterranean  districts 
in  the  middle  of  June.  The  second  crop,  the  only  one 
used,  is  then  in  proper  state  of  development  to  be  capri- 
ficated.  In  California  the  time  for  caprification  will  vary 
with  the  locality.  In  the  Bay  district,  around  San  Fran- 
cisco, the  Smyrna  figs  are  receptive  in  the  end  of  July, 
in  the  interior  earlier.  The  edible  figs  when  ready  for  the 
caprifigs  are  about  one-third  grown,  hard  and  green.  The 
caprifig  again  should  be  cut  when  the  pollen  is  properly 
developed  and  just  before  it  has  burst  from  the  anthers. 
The  caprifigs  are  then  almost  full  grown,  though  in 
opening  them  the  female  and  gall  flowers  will  not  be 
found  developed.  The  size  of  the  fig  varies  with  va- 
riety— as  there  are  many  varieties  in  caprifigs — but  the 
average  size  would  be  an  inch  and  a  half  long  by  three- 
quarter  inch  wide.  Some  caprifigs  are  much  smaller. 
Thus  the  caprifigs  received  from  Smyrna  and  taken  there 
from  the  fig  trees  in  which  they  had  been  suspended, 
were  almost  twice  as  large  as  those  brought  from  Palermo 
(81).  The  various  races  of  caprifig  vary  in  size  and 
softness,  some  remaining  always  hard,  while  others  grow 
larger  and  become  soft  and  pulpy. 
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As  regards  the  Smyrna  iigs  at  the  time  of  caprification 
it  may  be  slated  that  at  the  moment  when  their  female 
flowers  are  receptive,  the  scales  at  the  eye  loosen  or  rather 
becomes  flexible,  allowing. the  wasps  to  enter.  This 
softness  of  the  scales  may  be  easily  ascertained  as  by 
pushing  a  quill  or  a  stick  agHJnst  the  fig  eye,  it  easily 
penetrates  between  the  scales,  without  injury  to  them  and 
without  causing  any  juice  to  exude,  if  the  fig  is  of  proper 
si^e.  While  on  the  contrary  if  the  lig  is  too  young  the 
scales  will  be  found  to  be  hard  and  fixed,  cannot  be 
pushed  back,  and  the  least  wounding  will  cause  an  abun- 
dance of  milky  juice  to  exude.  If  again  the  fig  is  too 
old,  the  scales  will  be  equally  hard  and  fixed  and  the  lig 
will  be  yellow  and  will  early  drop. 

If  the  fig  is  cut  open,  the  stigmas  should  be  fresh  and 
moist,  the  styles  erect  and  greenish,  not  brown. 

^^(4a/  Tcikei  Place  in  Caprificalion, — We  have  already 
followed  the  life  history  of  the  Blastophaga  in  the  caprifig. 
Its  history  in  the  edible  tig  is  somewhat  different.  The 
wasps  cannot  breed  in  the  edible  figs,  they  can  only  visit 
them.  Shortly  after  the  caprifigs  have  been  suspended, 
or  sometimes  even  before,  the  Blastophagas  begin  to 
hatch.  It  even  appears  that  the  pulling  of  the  capritigs 
hastens  the  maturity  and  escape  of  the  wasp.  As  soon 
as  these  have  hatched  they  crawl  out  of  the  caprifigs  in 
search 'of  young  caprifig  mammoni,  in  them  to  lay  their 
eggs,  as  has  been  already  described.  But  as  the  caprifigs 
are  not  near,  no  such  mammoni  are  to  he  found.  In  place 
of  them  the  wasps  nnlv  encounter  edible  figs,  and  not 
being  aware  of  the  deception  practiced,  they  enter  these 
fdil.h-  tigs  for  the  piirposc  of  hret-ding.  The  Mowers  of 
thf  cilililr  rigs  arc.  how  cvi-r.  so  cnnslructed  that  the  Jnten- 
tiuns  c)i  the  \vasp>  ;irc  coinpk-k'ly  frustrated.  Instead  of 
ihr  ncccs-^ary  \i,a\\    llnwci's.  \\liich    aru  especially  adapted 
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to  the  ovipositor  organs  of  the  wasps,  only  female  flowers 
with  long  styles  are  found  and  which  are  otherwise  so 
modified  that  the  wasps  find  it  impossible  to  properly  lay 
their  eggs.  All  their  frantic  efforts  to  penetrate  the  canal 
of  the  style  and  to  reach  the  fig  ovary  and  its  nucellus  are 
in  vain.  The  Blastophaga  cannot  breed  in  any  edible  fig. 
Still,  her  visit  has  a  very  great  effect  on  the  edible  female 
fig  flowers,  provided  these  are  of  the  proper  age  and 
development.  The  pollen  from  the  caprifig,  with  which 
the  wasps  were  liberally  dusted,  adheres  to  the  female 
stigmas,  the  effect  being  pollination  and  fecundation  of 
the  flowers.  The  Blastophaga  herself  dies  and  her  dead 
body  may  be  seen  upon  opening  a  fig  which  has  not 
advanced  too  far  in  maturity. 

It  is  here  assumed,  as  is  really  the  case,  that  the  wasp 
cannot  properly  place  its  egg  in  the  female  flower,  but 
even  if  she  could  do  or  would  accidentally  do  so,  the  egg 
would  not  properly  develop,  as  it  is  only  the  gall  flower 
which  is  suitable  to  the  growth  of  the  larva  of  the  wasp. 
But  even  if  by  chance  such  development  would  take  place 
the  young  wasp  would  quickly  perish  by  being  enveloped 
in  the  sugary  liquid  of  the  mature  fig.  A  certainty  is, 
however,  that  I  have  never  found  any  gall  in  the  mature 
Smyrna  figs,  which  shows  that  no  such  development  takes 
place. 

IV/ial  Does  Not  Take  Place  in  Caprijication. — Since 
the  most  remote  time,  so  many  opinions  have  been  ex- 
pressed as  regards  the  consequences  of  caprification,  that 
it  may  be  proper  to  here  point  out  what  does  not  take 
place.  The  old  opinion  that  the  gnawing  of  the  wasp 
relieves  the  (\g  of  its  superfluous  juices,  and  thus  causes 
it  to  mature,  is  too  absurd  to  be  given  much  thought. 
The  gnawing  done  by  the  wasps  is  so  infinitely  small  that 
the   fig,  through   the  combined  efforts  of  twenty  wasps, 
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would  not  lose  one  single  ordinary  drop  of  sap.  Tt^ 
wounded  bj'  a  needle  in  such  a  way  that  many  drops  ( 
juice  escape  do  not  show  any  tendency  to  set  better,  as 
have  repeatedly  demonstrated.  The  gnawing  of  a  fc 
wasps  can,  therefore,  not  have  any  effect  00  the  rece[ 
tacle  of  the  tig.  Nor  would  capriflcation  affect  figs  whic 
regularly  set  their  fruit  without  the  process.  Thus,  c 
alt  the  figs  which  we  have  tried  in  California,  some  fift 
or  more  varieties,  only  some  seven  or  eight  kinds  do  nc 
set  their  fruit,  all  others  do.  To  caprificate  the  regula 
and  common  kind  of  edible  figs  would,  therefore,  be 
useless  waste  of  time  and  work.  They  would  probabl 
produce  some  fertile  seeds,  but  it  is  doubtful  if  thei 
quantity  would  be  sufiicient  to  greatly  improve  the  fig.  1 
has  been  said  that  the  Blastophaga  produces  a  gall  in  th 
edible  figs,  and  that  this  gall  formation  would  cause  th 
figs  to  set  and  mature,  in  the  same  way  as  a  worm-eate 
pear  or  apple  ripens  sooner  than  the  uninjured  fruit.  Bi 
we  have  already  seen  that  no  such  gall  is  produced  i 
edible  figs,  and  experiments  in  Italy  have  almost  conclu: 
iveiy  demonstrated  that  the  entrance  of  the  wasps  doe 
not  hasten  the  maturity  of  the  fig  fruit  (81). 

There  remains  only  one  point  more.  It  has  lately  bee 
shown  that  in  one  East  Indian  fig  the  wasp  causes  th 
female  flowers  to  set  seed  without  polhnation,  supposed! 
only  by  piercing  them,  and  thus  causing  an  irritatioa. 
have  good  reason  to  believe  that  this  is  not  the  case  a 
regards  the  Smyrna  fig.  The  wasps  first  received  by  Mi 
Shinn.  at  Xiies.  were  let  loost-  iiniong  the  Smyrna  figs  i 
his  grn\e  at  XiU-s.      I  i-.vaniitK'd  tlic  nas^ps  as  they  hatche 

llu'    tn.ilr    ll.nv,-.--^    h.iviii-    .Irivd    un  1111  ihi.-    nass.uro    fro. 
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Smyrna  figs  and  found  that  the  wasps  had  already  entered 
them  and  were  moving  over  the  stigmas  of  the  flowers. 
Still,  not  a  single  fig  that  had  not  been  pollinated  by  hand 
developed  that  season,  although  probably  a  thousand 
wasps  had  been  let  loose  in  one  place  among  the  fig  trees. 
If  irritation  alone  would  cause  maturity,  we  would  hardly 
have  failed  to  receive  at  least  a  couple  of  mature  figs 
through  the  visit  of  the  wasps.  The  quality  of  the  seed- 
lings grown  by  myself  and  Mr.  Maslin  have,  on  the 
contrary,  shown  that  pollination  actually  takes  place. 

We  may,  therefore,  with  a  fair  degree  of  certainty, 
establish  the  following  facts: 

1.  The  visit  of  the  wasps  to  the  female  flowers  of  the 
Smyrna  figs  is  powerless  to  produce  fertility  or  maturity, 
except  accompanied  by  pollination. 

2.  The  gnawing  of  the  wasps  on  the  scales  of  the 
eye,  or  the  mere  irritation  of  the  flowers  does  not  produce 
a  flow  of  sap  sufficient  to  stimulate  the  fig  in  any  unusual 
way. 

The  Effects  of  Caprijication, — Caprification  can,  there- 
fore, only  be  effective  and  profitable  in  varieties  which 
contain  a  majority  of  developed  female  flowers.  If  such 
figs  are  not  caprificated  they  will  drop  off,  shortly  after 
the  receptivity  of  the  female  flowers  is  past.  On  such 
figs  the  immediate  effect  of  caprification  is :  first,  the  set- 
ting and  the  coming  to  full  maturity  of  the  fig  receptacle 
(the  fig) ;  second,  the  development  and  maturity  of  the 
female  flowers  and  their  ovaries  and  seeds.  Another  im- 
portant effect  of  caprification  is  the  dropping  at  full 
maturity  of  caprificated  figs,  or  rather  of  figs  in  which 
caprification  has  been  successful.  All  Smyrna  figs  drop 
of  themselves  when  ripe,  while  all  other  fig  varieties  in 
which  caprification  is  not  an  absolute  necessity,  must  be 
cut  or  pulled  from  the  tree  at   harvest  time,  as  they  will 
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fall  only  when  past  their  prime.  The  advantage  of  havin 
fiffs  requiring  caprilication  is,  therefore,  evident  in  a 
districts  where  such  ligs  will  grow. 

The  expense  of  caprification  is  much  smaller  an 
requires  less  labor  than  the  pulling  or  cutting  off  of  th 
figs  when  ripe,  provided,  of  course,  that  the  figs  woul 
set  without  being  caprificated,  which  they  will  not  do. 

Besides  the  pomological  or  horticultural  maturity  of  th 
receptacle,  the  ciiprification  causes  the  botanical  maturit 
■of  the  female  llowers,  which,  as  we  will  see,  is  of  grei 
importance  to  the  cultivator. 

The  hnporlance  of  Seeds  hi  Dried  Fi^s. — The  greate 
value  of  caprificated  varieties  over  those  which  do  not  re 
quire  the  process  is  to  be  sought  in  the  development  o 
fertile  seed.  The  seeds  in  our  common  figs  consist  onl 
of  empty  glossy  shells  with  no  trace  of  kernel.  All  sue! 
seeds  have  no  taste  and  can  in  no  way  contribute  to  th 
flavor  of  the  dried  fig.  Not  so,  however,  Smyrna  fig 
which  have  been  caprificated.  They  all  contain  seed  o 
large  size  with  a  full,  oily  kernel,  which  when  crushed  i 
found  to  be  in  the  highest  degree  aromatic  and  **  nuttj-.' 
Such  seed  when  present  in  sufficient  quantity  greatly  con 
tribute  to  the  quality  of  the  fig.  giving  them  an  intensel; 
aromatic  Havor.  It  is  only  during  the  process  of  dn-inj 
that  the  aromatic  taste  ol  the  seed  is  permeated  througl 
the  pulp  of  the  tig  in  very  much  the  same  manner  as  al 
monds  and  other  nuts  communicate  their  flavors  to  pud 
dings,  preserves,  or  canned  iruils  generally,  Smyrn; 
tl-s  wluMi  drivd  ar^-   tlHTot..rc   mor^'    l,i-hly  llavored  'thai 
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Which  Figs  should  be  Caprijicalcd. — The  shortest  an- 
swer to  this  question  is :  all  figs  which  drop  off  if  not  cap- 
rificated.  It  has  not  yet  been  fully  ascertained  which 
these  figs  are.  It  is  only  certain  that  the  great  majority 
of  figs  will  mature  their  receptacles  without  caprification. 
In  California  we  have,  however,  since  some  ten  years 
had  growing  several  varieties  imported  from  Smyrna  and 
of  these  none  perfected  fruit  until  they  were  artificially 
pollinated.  This  class  then  requires  pollination  and  cap- 
rification, and  must  be  caprificated  if  fruit  is  to  be  ex- 
pected. We  have  also  had  other  figs  in  this  State  which 
have  never  matured  fruit,  though  twenty  years  old. 
One  of  these  varieties  is  growing  on  the  place  of  R.  B. 
Blowers  of  Woodland.  The  trees  must  be  some  twenty 
or  more  in  number  and  at  this  date  must  be  about  twenty- 
five  years  old.  Only  one  tree  of  this  kind  once  produced 
a  ripe  fig.  It  is  evident  that  this  variety  requires  caprifi- 
cation, both  in  order  to  set  fruit  and  to  mature  its  seed. 
If  the  variety  came  from  Smyrna  is  not  known,  but  it  un- 
doubtedly belongs  to  that  class  of  figs. 

Another  class  of  figs  require  caprification  for  their  sec- 
ond crop.  Among  such  varieties  San  Pedro  is  the  most 
prominent  one  (86).  But  there  are  other  varieties  like 
the  San  Pedro,  such  as  the  Portuguese  of  Italy,  the  Gen- 
tile, etc.,  all  of  which  set  their  first  crop  but  drop  their 
second  crop.  Microscopic  examination  shows  that  the 
second  crop  of  these  figs  possess  fully  developed  female 
flowers,  while  the  first  crop  which  matures  have  only 
flowers  with  abortive  ovaries.  In  another  place  in  this 
paper  I  have  related  my  experiments  in  caprificating  the 
second  crop  of  San  Pedro  and  Gentile,  and  the  success 
achieved,  undoubtedly  proving  that  caprification  is  neces- 
sary for  a  certain  crop  while  it  is  not  necessary  for  an- 
other crop. 
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Where  Caprijication  ii  Practiced. — Xowhere  is  capri 
cation  practiced  more  thoroughly,  more  constantly  aj 
more  successfully  than  in  the  home  of  the  fig,  Syria  ai 
Asia  Minor.  In  the  vicinity  of  Smyrna,  the  foremost  i 
region  of  the  world,  the  figs  of  which  are  acknowledge 
superior  to  any  grown  elsewhere,  caprilication  is  a  nece 
sity.  The  fig  crop  without  it  would  fail,  at  least  the  cro| 
from  all  varieties  which  produce  the  Smyrna  figs  of  con 
merce.  The  fact  that  some  figs  may  be  produced  witi 
out  caprification  even  there  must  be  attributed  to  the  san 
cause  which  produces  some  fertile  seed  in  the  Italian  fi] 
without  direct  fertilization  bv  caprification.  The  re 
cause  of  the  setting  of  figs  in  either  case  is  the  presem 
of  caprifigs  in  the  vicinity,  from  which  the  wasps  can 
the  pollen  irregularly  and  sparingly,  but  sufficiently 
produce  a  few  figs  and  a  few  seed.  The  importance  < 
caprifigs  in  Syria  and  Smyrna  is  so  great  that  they  olt< 
command  a  higher  price  than  the  edible  figs,  and  in  casi 
of  failure  of  the  capritig  crop  sailing  vessels  are  sent 
distant  ports  to  the  Grecian  islands  to  bring  whole  cargoi 
of  the  fruit.  This  bringing  of  cargoes  of  caprifigs 
great  expense  by  intelligent  growers  must  point  to  U 
value  of  caprification  there,  and  is  in  glaring  contra 
with  the  occasional  practice  of  some  ignorant  cultivato 
in  Greece  and  Italv,  who.  failing  to  procure  caprifig 
suspended  galls  of  elm  trees  among  their  figs  (87).  .- 
the  culture  of  figs  followed  the  immigration  of  the  Pho^E 
cians  and  later  on  that  nt  the  Arabs,  so  do  we  to  this  di 
\\\\A  c.ipriticalinn  [ir,n.lii-i.-a  in  all  I'.'anirie?  Inrmerly  ncci 
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To  this  day  caprifigs  are  highly  valued  and  bring  a 
high  price  in  Tripoli,  Tunis,  Algiers  and  Morocco,  and 
parts  of  the  Iberian  Peninsula,  especially  when  the  crop 
is  scarce.  Leclerc  (6ijl  tells  us  that  in  Algiers  the  pro- 
fichi  of  the  caprifig  bring  two  sous  per  dozen  (not  quite 
a  half  cent). 

In  Greece  caprificalion  has  been  in  vogue  since  very 
ancient  times,  as  has  been  mentioned  elsewhere.  From  that 
country  it  spread  to  southern  Italy  first  after  the  time  of 
Pliny,  and  has  there  been  practiced  ever  since,  principally 
in  the  territory  of  the  old  kingdom  of  Naples  or  in 
southern  Italy  generally. 

To  the  general  rule  that  caprification  is  practiced  in 
Greece  and  Grecian  colonies,  one  exception  is  mentioned 
by  Solms-Laubach.  In  Marseille  and  vicinity  capri- 
fication is  unknown.  It  is  also  not  practiced  in  central 
and  northern  Italy,  or  in  the  territories  occupied  anciently 
by  the  old  Umbrians,  Etrurians  and  Latins,  rtor  is  it  prac- 
ticed anywhere  in  southern  France  and  the  Riviera. 
Solms  declares  two  causes  for  this  to  be  possible.  Either 
in  ancient  times  caprification  was  practiced  even  there, 
and  later  on  abandoned,  or  it  was  never  introduced,  fig 
culture  having  been  only  lately  brought  to  these  regions, 
and  at  a  time  when  caprification  was  no  more  necessary, 
varieties  in  the  meantime  having  appeared  which  would 
ripen  their  receptacles  without  it.  But  as  from  the  de- 
scriptions of  Pliny  and  Cato  it  becomes  evident  that  capri- 
fication was  not  known  in  Italv  in  their  time,  it  is  almost 
certain  that  in  countries  where  caprification  is  not  now 
practiced,  it  has  never  been  introduced.  This  is  the  case 
in  all  fig  districts  of  America,  as  neither  in  the  Southern 
States,  in  California  nor  in  Brazil,  the  Argentine  or  in 
Peru  and  Chile,  has  caprification  ever  been  even  advo- 
cated until  within  the  last  ten  years,  or  after  the  late  in- 
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troduction  ol  the  real  Smyrna  figs  from  Smyrna.  This 
has  also  been  the  case  in  .Australia  and  New  Zealand.  It 
is  probable  that  to  countries,  within  easy  reach  of  S\Tia, 
the  first  varieties  introduced  were  those  requiring  capritica- 
tion ;  later  only  the  self-ripening  kinds  followed,  or  were 
originated  on  the  spot.  The  kinds  which  require  capritica- 
tion  are  much  more  exacting  of  climate,  soils  and  condi- 
tions generally  than  the  self-ripening  kinds,  as  we  know 
that  Smyrna  ligs  if  transplanted  to  less  favored  localities 
loose  their  superior  qualities,  even  if  caprified.  As  the 
self-ripening  kinds  became  more  common  and  distributed 
the  Smyrna  varieties  were  allowed  to  gradually  die  out, 
but  the  capritication  had  taken  such  hold  and  had  become 
so  deeply  rooted,  that  it  continued  to  be  practiced  on 
varieties  which  did  not  require  it. 

The  circumstance  again  that  caprification  was  not  in- 
troduced in  the  more  northern  provinces,  such  as  north 
Italy,  south  France,  and  north  of  Spain,  must  be  sought 
in  the  unsuitabilily  of  those  places  for  those  varieties 
which  required  capritication.  It  is  more  than  probable, 
that  in  the  above  countries  fig  culture  never  assumed  any 
degree  of  development  until  the  advent  of  figs  which  did 
not  require  caprification  in  order  to  bear.  The  variety 
of  caprifig  which  carries  its  mamme  over  winter  is  more 
susceptible  to  frost  than  other  figs.  At  least  it  will  be  im- 
possible for  the  fig  wasps  to  survive  in  countries  where 
the  caprifig  crops  are  interrupted  by  heavy  winter  or 
spring  frosts.  This  would  also  make  caprification  im- 
possible, except  the  capriligs  were  yearly  imported  from 
m.,iv  L.v„rL-<i  di>trii-t,-:.  ..  pnK-..L-,iin-"th.U  wnyKI  tiui  pfve 
-r,u'-i>-,J  ami   iviiiumTi'iv  ,■  r-^.. 
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arises  to  what  degree  could  they  be  depended  upon  to 
carry  the  pollen  from  the  caprifig  to  the  edible  fig,  or 
could  they  do  so  at  all.  Some  entomogists  not  acquainted 
with  the  practical  side  of  the  question  have  claimed  that 
the  Blastophaga  was  not  required,  but  that  any  insects 
would  do  the  work.  In  order  to  carry  the  pollen  from 
one  fig  to  another  it  is  by  no  means  necessary  that  the  in- 
sect should  breed  in  the  tig.  All  it  has  to  do  is  to  crawl 
in  to  the  caprifig  at  the  proper  time,  and  then  to  crawl 
out  and  in  into  the  edible  tig,  and  the  pollination  is  accom- 
plished. But  in  order  that  any  practical  result  to  the 
crop  at  large  may  come  from  this  visit,  several  circum- 
stances are  imperatively  necessary  and  must  coincide. 
The  insects  must  make  these  visits  at  the  proper  time. 
They  must  be  of  proper  size  to  be  able  to  enter  the  closed 
eye  of  the  fig.  The  insects  must  be  present  in  suffi- 
ciently large  number  to  pollinate  the  fig  crop,  not  single 
figs.  As  to  the  first  point  it  will  be  seen  that  no  other 
insect  can  be  found,  which  will  have  any  business  in  the 
caprifig  at  the  time  when  required,  and  even  if  the  pollen 
of  the  caprifig  would  serve  as  its  food,  it  would  have  no 
cause  to  afterwards  visit  the  edible  fig,  which  at  the 
period  when  such  visit  is  required  does  not  produce  any 
food,  it  being  green  and  hard,  with  no  trace  of  sugar. 
Insects  only  visit  flowers  in  search  of  food  or  to  lay  their 
eggs.  No  other  insect  than  the  Blastophaga  has  been 
found  to  do  the  latter  properly  and  at  the  time  when  re- 
.quired.  The  second  point  is  readily  understood.  The 
eye  of  the  edible  fig  is  closed,  and  only  an  insect  with  a 
peculiarly  developed  instict  would  know  how  to  push  its 
way  between  the  closed  scales.  At  this  stage  of  the  de- 
velopment of  the  fig  no  insects  have  been  found  which 
visit  the  figs,  except  the  Blastophagte  and  some  parasitical 
wasps  which  prey  on  her  brood,  and   which  would  not 
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enter  the  fig  except  thej'  knew  the  Blastophagas  were  a 
ready  there.  The  most  important  point,  however,  is  tfc 
quantity  of  insects  required  at  a  given  time.  Only  a 
insect  which  will  actually  breed  in  the  caprifigcan  be  d< 
pended  on,  and  it  must  breed  in  countless  numbers,  j 
few  visitors  would  have  no  practical  influence  on  the  fi 
crops.  They  may  fertilize  or  pollinate  a  few  flowers 
but  they  would  be  of  no  practical  value  to  the  grower  an 
would  not  produce  a  crop.  Taking  it  all  in  all  no  inset 
has  been  known,  and  no  one  is  likely  to  ever  be  know 
that  can  be  substituted  for  the  Bhistopkaga  fsenes. 

Different  Species  of  Bhistopkaga  in  Different  Figs.- 
As  far  as  is  known,  different  species  of  figs  are,  as  a  rule 
inhabited  by  distinct  and  characteristic  species  of  inqui 
lines.  Thus  one ,  Bhstophaga  pseties,  has  only  been  foun 
in  one  or  two  nearly  related  fig  species,  and  no  othe 
Blastophaga  species  has  been  found  in  our  caprifigs 
Parasitical  wasps  are  always  found  together  with  ih 
BlastophagEe,  preying  on  and  developing  in  them,  just  a 
the  Blastophaga  preys  on  and  develops  in  the  embryo  0 
the  fig.  Even  when  different  fig  species  grow  clos 
together,  do  the  wasps  keep  to  their  respecrive  fig  hosts 
accidentally  the  wasps  may  visit  other  figs,  but  they  d 
not  breed  in  them.  It  appears  as  almost  certain  that  ever 
fig  species  is  inhabited  by  Blastophaga;.  Thus,  in  th 
botanical  garden  of  Java  (88)  a  row  of  fig  trees,  consisi 
ing  of  five  different  species  of  figs,  was  found  to  b 
inhabited  by  as  many  different  species  of  Blastophagae 
each  variety  in  its  own  tig  host,  to  which  it  was  strictl 
cuntined  (9(1)-      'I'lu'  I'.uisi.-  of  ihis  l(n'iili7.ation  of  specie 
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Harities  of  the  wasp,  her  size  and  capabilities.  Under 
such  circumstances,  there  is  but  little  hope  that,  for  in- 
stance, the  wasp  inhabiting  the  Lower  California  and 
Sonora  fig  species  can  be  made  to  inhabit  and  breed  in 
our  caprifigs  (89).  Even  the  sycamore  fig  is  inhabited 
by  its  species  of  inquilines,  but  which  have  never  been 
found  in  the  caprifigs  (91).  It  may,  therefore,  be  as- 
sumed with  great  certainty,  that  only  closely  allied  fig 
species  are  inhabited  by  the  same  species  of  Blastophagce. 
But  in  many  species  of  figs  we  find  more  than  one  species 
of  Blastophaga.  Some  figs  even  are  inhabited  not  only 
by  different  species,  but  also  by  different  genera  of  true 
Blastophaga,  while  the  latter  again  are  preyed  on  by 
parasitical  wasps  often  equal  to  them  in  size. 

SUMMARY. 

Caprification,  then,  is  an  horticultural  process,  based 
on  scientific  principles.  It  has  been  used  since  very 
ancient  times,  and  is  yet  in  vogue  in  many  countries.  It 
is  an  absolute  necessity  in  places  where  Smyrna  figs  are 
grown,  or  in  places  where  it  is  of  importance  to  pollinate 
such  figs  as  possess  receptive  female  flowers.  Caprifica- 
tion causes  such  figs  to  set  and  mature,  when  otherwise 
they  would  fall  off  immature.  This  horticultural  maturity 
is  caused  by  and  preceded  by  the  botanical  maturity  of 
the  female  flowers.  Again,  caprification  is  not  required 
for  that  great  class  of  figs  which  sets  and  ripens  fruit 
without  it,  except,  indeed,  it  should  be  found  practical, 
profitable  and  possible,  to  produce  sufficient  seed,  in  such 
varieties  of  this  class  as  possess  receptive  female  flowers 
in  sufficient  number. 
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NOTES. 

For  fall  titles  of  works  mentioned  below,  and  for  a  fnlter  refsrenoe  t 

the  reaearohes  and  publications  of  the  Torioua  authors,  see  the  list  of  Lr 

BKATOBE  al>OTe. 

1.  Aa  the  flowers  of  the  fig  species  are  generally  and  well  known  I 
botanists,  I  have  oonsideTed  best  to  hold  my  description  of  the  fig  flowai 
in  a  more  popular  form,  so  as  to  be  more  easily  nnderstood  by  non-bot) 

20..  Fontedera,  p.  175.  This  female  tree  he  calls  Erinoigct.  Oallesi 
also  mentions  such  tree  nnder  the  name  of  Fico  Stmi-mula,  but  it  is  at 
certain  if  he  himself  has  seen  it.  A  somewhat  similar  form  of  the  capriG 
is  described  by  Solms-Laubach,  p.  35,  as  having  grown  wild  in  a  gsrdB 
at  Cbiaja,  near  Naples.  Ah  all,  or  at  least  nearly  all  other  6g  species  whic 
have  been  particularly  described  poBaess  such  an  exclasively  female  form 
it  is  more  than  likely  that  Poutedera'a  description  is  correct.  Uullet  an< 
Solms-Laubaob  assume  that  the  edible  fig  is  the  female  tree  and  the  caprifi 
the  male  tree,  whiuh  I  can  only  nudcrstiiud  to  mean  that  the  edible  fig  i 
descendeil  from  the  female  tree. 

21.  G:,ll.-sLo,  p.  4(1,  S,.;iii-;-I.,ii.l,!,rh  ilinibls  11,e  correctness  of  flies 
d.'-'Tiplii.ii-  i.uil  rnlK  Ibi'ii.  1111.^1  ;iitili-'Ji,l.  |>.  :t:!.     llLit  iifter  his  discover 
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by  G.  P.  Rixford.     It  is  the  ouly  large  caprifig  tree  known  to  me  in  Cali- 
fornia. 

25.  The  female  tree  of  the  fig  was  first  described  by  Solms-Laubach  in 
species  from  Java.  See  his  Die  Geschlechtesdi£ferenzirnng  der  Figen- 
baumen. 

26.  As  will  be  seen  in  a  different  place,  so  far  only  very  few  exceptions 
have  been  noted,  among  them  the  Cordelia  fig  iu  Solano  county,  Cal.,  and 
the  Croisic  fig  growing  at  the  mouth  of  the  Loire  river  in  France,  and  the 
fig  found  by  B.  M.  Lelong  at  Los  Gatos,  iu  California.  See  Solms-Laubach, 
I,  p.  14. 

27.  French  authors  generally  describe  the  caprifig  male  flowers  as  hav- 
ing only  three  petals,  which  is  an  error,  undoubtedly  originated  by 
describing  the  figure  in  **Du  Breuil,"  where  the  figure  of  the  male  flower 
is  erroneously  drawn. 

28.  Solms-Laubach  was  the  firi^t  to  thoroughly  study  the  arrangement 
and  structure  of  the  fig  flowers.  He  was  the  discoverer  of  the  ^all-flowers 
and  the  distinction  between  them  and  the  female  flowers.  See  his  last 
cited  work  (25). 

29.  Bdth  varities  are  known  as  Ficus  carica  Liuueus,  and  to  belong  to 
the  same  botanical  species. 

30.  For  Gasparrini's  theory,  see  his  work  vol.  I,  p.  378.  Partheno- 
genesis is  an  extremely  rare  occurrence  and  cannot  be  accepted  without 
positive  proof,  which  Gasparrini  fails  to  give.  He  also  moderates  the  force 
of  his  arguments  by  saying  that  it  may  be  possible  for  the  pollen  to  have 
entered  in  some  way. 

31.  Fritz  MttUer,  Cosmos,  1882,  p.  342,  seq. 

32.  Cornel  Hegardt,  Ficus  in  Liune,  p.  41.  This  most  important  and 
interesting  reference  made  by  Linueus  to  the  sexes  of  the  fig  reads  as 
follows:  *'  Quod  si  jam  fructus  femiute  fcucuudetur  e  cavitate  fruotiflca- 
tionis  caprifici  sc.  maris  adscendens  farina  antherarum  penetret,  tan- 
demque  per  totam  cavitatem  dissemiuetur  necesse  est.  Ha>c  omnia  natursB 
viribus  impassibilia  apparereut,  nisi  supremus  geuitos  Ficui  huic  propriam 
assignasset  cupidiuem.  Cupidoficus  nobis  dicitnr  quem  antiqui  psenem 
sen  insectum  ficarium  vocarunt." 

33.  Solms-Laubach.  Die  Geschlechterdiff.  etc.,  p.  1.  Prof.  Solms- 
Laubach  adopts  this  view  without  any  discussion  and  refers  to  it  as  being 
as  easily  seen  as  soon  as  pointed  out  as  the  "  egg  of  Columbus." 

34.  Solms-Laubach  relates,  I,  p.  17,  that  also  in  Naples  it  is  well  known 
that  seedlings  produce  partly  caprifigs,  partly  a  number  of  varieties  which 
are  poor  for  eating  purposes.  This  practical  demonstration  of  the  rela- 
tionship of  the  two  figs  is  of  importance  as  demonstrating  that  they  are 
different  sexes  only  of  the  same  species.  My  California  experiments  have 
resulted  similarly. 

35.  The  fact  that  one  tree  has  been  found  which  produces  male  flowers 
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jiile  flowera,  ouljr  fonuUe  Santi 
oapriRcation." 


and  ftucordiii((  to  him  uIho  aeed,  does  not  in  the  least  detract  tnu  lb< 
Iheon-.  The  Lelnng  fig,  the  Ckinldia  lig,  aa  well  an  the  Croisii:  Eig,  oinU 
be  oouBidered  as   iniptoved  capnfigs  whiub  hare  not  yet  lost  Ibeii  qhIb 

36.  LaUire,  pa^e  387.  Bnt  Colin  Milu 
out  that  Ihe  uultivnted  figB  ooiitKiued  no 
(1770.)     See  Miine's  dintionary,  article,  ' 

;17.     Sulins-Ijiiihncb,  I,  p.  U. 

38.  B.  M.  Leloiig  in  Report  of  State  Board  of  Uorticnltara,  l[l»l,  p. 
•iHl.  Mi.  Leioug  saya  that  the  flowers  "  «ere  bo  ijroopeil  lba(  IhcpoUn 
from  oue  was  freely  oonveyed  to  the  other.  That  feHilixed  Ibe  teiuit! 
bloflsoms  hail  developed  into  huiidreda  ol  perfect  seeds  with  wet)  ileliLM 
keruela."  Here  theli  is  no  proterogj^ic  dichogamy,  a  nnlahle  eimpiiiiu 
if  true. 

3H.     SoltDs-LBbaoli,  I.  p.  U,  also  Gasparrini,  U,  p.  10(1.  tab.  2. 

40.  tlaspairiui  1.  c.  aader  point  No.  8.  He  Hays  be  iin|iregiiiil«d  ini- 
Soially  thirty  flower  heads  on  a  Ijiidaro  Hg  by  inlrodaciiig  into  (be  ijhi- 
ture  the  pollen  of  the  caprilit;.  In  Califoraia  Ihis  cxperimsul  vatftm 
tried  in  181)0  liy  Mr.  G.  Roeding. 

41.  As  is  oustomary  with  unpopular  tbeorieH,  the  first  remark*  oaapn. 
tioatiou  in  California  were  simply  sneered  al  and  at  the  lieiil  coulitmd 
illusionary,  and  heated  disonssions  were  entered  into. 

43.  For  further  aDoonnt  of  this  visit,  aee  the  introdnctlnn  »t  Ik 
BUstophaga  lu  California. 

43.  So  called  because  they  were  distributed  to  the  Bnbrtmbets ol  lb 
San  Prandsc.o  Balletin.  an  evening  daily  paper,  which,  daring  Ut.  6,  t. 
Biiford's  management,  did  much  for  burtiouUure  in  California.  A  fill 
history  al  this  inlroduutiou  will  be  found  in  a  work  on  Fig  Culture,  tUd 
I  soon  hope  to  publish. 

14.  tiolms-Laubach,  I,  p.  64  and  65.  No  seeds  found  in  &gi  ttotDli- 
gonlOme,  Bt.  Savinier.  La  Mnthe,  ns  well  as  in  the  "  wild  "  Bgs  fiou  lh»«t 
districts.  Nor  did  be  discover  seeds  in  figa  sent  from  Brazil,  bjPnrf.l. 
Mllller,  same  No.  I,  p.  30.  The  seedling  referred  to  in  I'rot.  UaUn't 
letter  probably  originated  from  imported  Smyrna  fign.  similar  HMdUs)^ 
being  quite  comtnon  in,  tor  instance,  Washington,  D.  C. 

45.  Solms-Lnnbach,  p.  34,  is  inclined  to  reject  the  pHrlhenogSMUi 
theory  entirely,  until  proven  by  aoucluaive  experiments.  Even  Qasputbl 
himself  half  doubts  it,  aaying  that  pollen  may  poaaibly  have  *nt«i«l  ii 
some  nnauoonn table  way. 

46.  Aruangeli,  p.  2. 

47.  Solma-Lanbaoh,  I,  p.  11,  fonnd  r.nly  twenty  fKrtile  seeds  in  fan} 
vnprili){B  (mammoni).     GaBparriui.  I,  p.  328- 

iS,     Frofichi  is  pronounced  na  prof^eki'e, 
49.     See  historical  part. 


BIOLOGICAL    STUDIES    OF    FIGS.  997 

50.  Amos,  cap.  7,  t.  14;  see  further  Solms-Laubach,  I,  p.  75;  Lagarde, 
p.  370,  395,  283. 

51 .  luyestigations  are  required.  The  North  African  States  may  possess 
many  of  the  Smyrna  tribe. 

52.  Aristote,  Hist.  anim.  lib.  v,  cap.  xvi,  3. 
63.     Theophrast,  II,  c.  9,  5,  etc. 

54.  This  statement  of  Theophrast  appears  to  me  to  indicate  that  none 
of  the  finer  Smyrna  kinds  were  thriving  in  Greece.  This  is  yet  the  case 
in  our  day,  neither  in  Greece,  Italy,  Fmnce  or  Spain  do  the  caprification 
requiring  kinds  of  Smyrna  succeed.  Indeed,  they  are  said  to  give  but  in- 
ferior fruit  as  soon  as  planted  outside  of  'a  few  localities  near  Smyrna. 
None  of  the  cultivators  or  nurserymen  of  Europe  seem  even  to  be  aware 
of  there  being  a  type  of  Smyrna  tigs  different  from  the  kind  grown  by 
them.  Leclerc,  p.  332,  is  the  tirst  writer  to  point  out  that  capriticated  figs 
are  superior  to  those  not  capriticated.  But  this  can  only  refer  to  dried  figs, 
nor  is  it  likely  to  refer  to  figs  of  the  same  variety. 

55.  Pliny,  Nat.  Hist.,  L.  15,  e.  21. 

56.  Pontedera  denied  the  nature  of  the  sexes  of  the  plants  generally. 
From  his  point  of  view,  it  was,  of  course,  impossible  to  recognize  any 
reciprocity  between  the  flowers  of  the  Hg  and  the  Blastophaga. 

57.  Tournefort,  I,  p.  130. 

58.  Solms-Laubach,  I,  p.  2G. 

59.  Milne,  p.  13. 

60.  Cavolini,  p.  240;  cap.  28,  p.  238. 

61.  Gasparrini,  who  especially  points  to  Olivier  as  a  great  French 
naturalist,  appears,  in  his  great  enthusiasm  over  a  similarity  in  views,  to 
have  overlooked  the  fact  that  both  Tournefort  and  Olivier  were  grossly 
ignorant  of  what  they  wrote  about.  Any  one  who,  in  writing  of  caprifica- 
tion, believes  that  the  "  figues  fleurs  "  are  hung  in  the  trees,  cannot  pos- 
sibly possess  an  opinion  of  caprification  worthy  of  being  quoted  and 
adopted. 

62.  Gasparrini,  I,  p.  365;  Semmola,  7c.,  p.  422;  Solms-Laubach,  I,  p. 
34. 

63.  Gallesio,  p.  47. 

64.  Solms-Laubach,  I,  p.  31. 

65.  See  paragraph  on  pomological  maturity,  p.      . 

66.  See  paragraph  on  Botanical  maturity,  p. 

67.  The  answers  quoted  here  are  Gasparrini's;  the  comments  those  of 
the  author. 

68.  The  caprifig  has  not  been  introduced  to  Brazil,  and  only  recently  to 
California,  where  as  yet  compai'atively  few  trees  are  found,  all  without  the 
wasps. 

69.  In  this  Solms-Laubach  unconditionally,  almost,  agrees.  See  I,  p. 
36  to  40. 
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thecspritig.  Aaei^ndinqDiliuefthe  Apocryptapu^doiaCoqneral)  itfoaui 
asauciated  witb  the  former  in  thin  tig,  and  it  appears  that  also  in  othe 
Sjcomore  fig  species  are  toaud  Kereral  Kpeciea  of  inqailinea  living  togethei 
Wild  tig  species  which  I  fonnd  iu  Meiico,  were  alao  inhabited  b^  differen 
BlaatophagiP. 

92.  This  atatemeot  I  take  from  B.  U.  Lelong's  report.  Mj  ova  ex 
perience  is  thai  trees  groitu  from  cnttings  sncker  as  moch  as  any  othen. 

93.  E.  W.  Maslin,  of  Placer  couut.v,  hna  grovu  a  large  nunibCT « 
eeedlinga  from  Smyrna  ligB.  but  none  of  them  has  proved  Talnsble  or  baj 
even  properly  matured  its  friiit.  W.  M.  Witlinma  has  told  me  of  a  aeedlin) 
fig '.originated  in  Lob  Angeles  comity,  and  Prof.  E.  J.  Wickson  in  hii 
California  fruits,  etc.,  refers  to  a  "  seedling  fig  grown  by  Major  Readin) 
in  1S58,  which  bore  figs  of  uncommon  size."  In  the  Medilemneai 
coantries  figs  are  freqnenlly  originated  from  seed  nccidentaliy.  but  lei 
varieties  prove  of  apy  value.  Sulma-Lanbnch  refers  to  tigs  growing  wild  ii 
France,  which  mnsl  have  come  from  seeds,  I.  pp.  M.  65,  and  which  die 
Itot  show  fertile  seeds.  He  nttribnte^  their  origin  to  the  aid  of  birds 
which  mnst  have  brooght  the  seed  with  them  from  southern  districti 
where  the  caprihg  exists,  pro))ably  on  their  migration  flights  from  Afria 
and  sooth  Italy  towards  the  north.  The  caprilig  seeds  itself  regnlarly  ii 
all  coantries  where  the  Blaslophaga  is  found,  hnt  not  in  other  placea 
which  indicates  that  even  the  caprilig  must  be  caprificated. 

W.  These  notes  ore  principally  from  Prof.  Van  Demans  acconni  in  thi 
D.  8.  Depart,  of  Agrienltore,  Divia.  of  Pomology,  Bulletin  Xo.  I,  I8S7, 
p.  90,  and  from. 

95.  P.  J.  Berkman,  iu  the  U.  8.  Dept.  of  Agricnltnre,  Special  Report 
So.  4,  p.  8. 

96.  Denotowitch,  Anthony  C.  now  of  Fresno,  California,  late  ot  Aidin. 
Smyrna,  has  given  me  several  points  of  interest  in  regard  to  Smjrrna  figs 
He  has  imported  to  Fresno  several  varieties  of  figs  bom  Smyrna^  ant 
daring  the  months  of  May  and  June,  18!)5,  he  received  regular  shipment) 
uf  capritigs  with  Btaslophagie  every  fifteen  days.  These  were  placed  in  I 
tig  orchard  some  ail  mites  east  <i(  Fresni>.  litit  no  resnlta  have  be«n  yei 
recorded,  nor  conid  any  well  be  expeoie<l  for  several  months  to  come, 

97.  As  has  already  been  stilted,  the  tirst  iiilroduction  of  Blastophagf 
psenes  was  made  by  Mr.  Shinn,  it  Nile-:.  lutC  want  of  sutficient  capritigs 
for  thf-i^p^.l|lll^lllil^[|  UMib- tbr  v^nturf  ;i  fniliire,     Thert   was  at   the  tin;. 
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hatching  have  new  caprifigs  of  proper  size  in  which  to  lay  their  eggs.  If 
these  new  tigs  are  not  foand  on  the  same  tree  from  which  the  wasps  hatch 
they  must  be  present  on  other  trees  in  the  vicinity.  The  failure  of  the 
first  importation  of  Blastophaga  to  California  can  therefore  not  be  won- 
dered at.  With  only  one  capritig  tree  and  that  one  bearing  only  one  crop 
a  year,  this  importation  could  not  possibly  have  been  a  success. 

98.  The  most  interesting  and  astonishing  discovery  of  parthenogenesis 
in  the  wild  fig  was  first  made  by  D.  Cunningham  on  the  various  forms  of 
flowers  of  Ficus  Boxburghii.  His  experiments  and  observations  on  the 
flowers  of  this  fig  species,  both  before  and  after  the  access  of  the  Blas- 
tophagas,  show  conclusively  that  parthenogenesis  takes  place  in  this 
species  and  that  the  Blastophaga  is  necessary  not  only  to  produce  seed  in 
the  female  flowers,  but  also  to  perfect  the  male  flowers.  For  a  full  account 
of  this  see  his  work:  D.  D.  Cunniuji^ham,  on  the  Phenomena  of  Fertiliza- 
tion in  Ficus  Boxburghii,  Wall.  Annals  of  the  Royal  Botanic  Garden, 
Calcutta,  Vol.  I. 

99.  Seedlings  would  invarial)ly  have  a  tendency  to  bring  male  flowers 
in  the  flg. 
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ADDITIONAL    NOTES    ON    THE    HERPETOLOGY  OP 
LOWER  CALIFORNIA.  -^ 

BY   JOHN    VAN    DENBURGH,  ^^H 

ICumtor  o(  Ihe  DepBrlmeol  Qt  Heiptlolagy.J  ^H 

The  collection  upon  which  these  notes  are  based  was 
made  by  J.  M.  Stowell  and  S.  C.  C.  Lunt  while  on  a 
zoological  expedition  to  San  Pedro  Martir  Afountain  in 
the  northern  part  of  Lower  California.  The  specimens 
which  they  secured  now  belong  to  the  Leland  Stanford 
Junior  University,  and  I  am  greatly  indebted  to  Dr.  Chas. 
H.  Gilbert  of  that  institution  for  the  privilege  of  exam- 
ining them.  Several  species  and  one  genus  are  included 
which  have  not  been  recorded  previously  from  the  penin- 
sula. These  are  Crotaphyttts  -Mhlizctiii,  Scehperui  «r- 
culti,  Lamprofcltis  boylii,  Bascanion  piceum,  Tharnnt' 
phis  kantmondii.  Crotalus  ruber,  and  Rana  draytonii. 

A  few  specimens  in  the  Academy's  collection  also  ire 
recorded,  adding  one  more  species,  I,epidoche!ys  olhacra. 
to  the  known  fauna  of  this  territory. 

STOWELL    AND    LUNT    COLLECTION. 

Crotaphytus  wislizenii  B.  &  G. 

One  specimen  (No.  1087)  of  this  species  was  secured 
at  San  Tomas,  July  15,  1893. 

Uta  stansburiana  B.  &  G. 

The   collection   contains  specimens  (Nos.   1437-1444^ 
taken  at  San  Telrao,  June   17;   San  Rafael  Valley,  June 
19;   and  in  the  foothills  of  San  Pedro   Martir  Mt.,  Jui 
20-21, 1893. 

SCKLOPOHUS    ZOSTEROMUS  CopC. 

This  species  was  found  at  San  Telmo,  and  in  the  ! 
hills  of  San  Pedro  Martir  Mt. 


;curea      [ 

i 

-1444)1 
,  June 

,JUM 

le  Sou 
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ScELOPORUS  ORCUTTi  Stejn. 

This  very  distinct  form  was  found  in  the  San  Rafael 
Valley,  July  15;  at  Wasson's  Ranch  (in  San  Rafael 
Valley  68  miles  southeast  of  Ensenada),  July  14;  be- 
tween Ensenada  and  San  Rafael  Valley,  June  8;  and  in 
the  foothills  of  San  Pedro  Martir  Mt.,  June  20-21,  1893. 

ScELOPORUS    BI-SERIATUS    IlalloW. 

This  lizard  was  secured  between  Ensenada  and  San 
Rafael  Valley,  June  8,  1893;  at  San  Telmo,  July  15; 
and  on  San  Pedro  Martir  Mt.,  July  6,  1893. 

ScELOPORUS    GRACIOSUS  B.    &   G. 

Several  brightly  colored  males  and  females  were  col- 
lected on  San  Pedro  Martir  Mt.  The  number  of  scales 
on  the  back  ranges  from  fifty-nine  to  sixty-six,  fourteen 
to  seventeen  being  equal  to  the  length  of  the  shielded 
part  of  the  head.  The  femoral  pores  vary  from  fifteen  to 
nineteen. 

Phrynosoma  blainvillii  Gray. 

Blainville's  horned-toad  was  found  at  Ensenada,  June 
7  to  9;  San  Telmo,  June  17;  and  at  Wasson's  Ranch  in 
San  Rafael  Valley,  July  15,  1893. 

Gerriionotus  scincicauda  (Skilt.) 

Five  typical  specimens  were  taken  on  San  Pedro  Martir 
Mt.,  June  20  to  July  5,  1893. 

Cnemidophorus  stejnegeri  Van  D. 

The  numerous  examples  of  this  species  collected  by 
Stowell  and  Lunt  have  been  recorded  elsewhere.  (Proc. 
Cal.  Acad.  ser.  2,  vol.  iv,  pt.   i,  p.  301,  1894.) 

Vkrticaria  hyperythra  beldingi  (Stejn.) 

The  thirty-one  Verticarias  secured  by  Messrs.  Stowell 
and  Lunt  have  been  included  in  the  table  given  on  page 
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131  of  this  volume.  They  were  collected  at  SanTelmo, 
June  17;  near  Ensenada,  June  iz;  and  between  Saii 
Vincente  and  Salado,  June  15,  1893, 

LlCHANURA    ROSEOFUSCA    CopC, 

A  young  specimen  of  this  snalce  (L.  S.  Jr.  U.  No. 
1125,  vicinity  of  Ensenada,  L.  C,  June  8,  1893)  is  in- 
teresting because  it  shows  the  instability  of  the  chief  char- 
acter upon  which  L.  orctitti  is  based.  On  one  side  oi  the 
head  there  are  two  true  loreals,  as  in  i.  orciUti,  while  on 
the  other  there  are  three,  as  in  L.  roseofusca.  The  scale 
rows  are  forty-one  in  number. 

LamPROPELTIS   BOYLIl  (B.   &  G.) 

The  single  specimen  (L.  S.  Jr.  U.  No,  1724)  is  typical 
of  this  species.  It  was  secured  in  the  foothills  of  Saa 
Pedro  Martir  Mt.,  July  11,  1893. 

SalVADORA    GliAHAMI^    B,   &  G. 

One  typical  specimen  (L.  S.  Jr.  U.  No.  1723)  was 
collected  on  San  Pedro  Martir  Mt.,  July  6,  1893.  With 
it  is  the  following  note:  "  Sage  brush — partly  buried  in 
sand." 

Bascanion  pileum  Cope, 

That  B.  piccum  is  based  on  anything  more  than  mela- 
nistic  individuals  of  B.  flagcUum  frenulum,  I  have  greal 
doubt.  The  evidence  at  hand,  however,  is  not  quite  sutfi- 
cient  to  prove  their  identity,  and  it  seems  better  lo  re- 
cognize them  as  disdnct  forms  than  to  run  the  riskol 
premature  '  lumping.'  The  difference  seems  to  be  purely 
one  of  coloration,  for  although  the  tj-pe  of  B.  //««« 
(from  Camp  Grant,  Arizona)  has  nineteen  rows  of  scales, 
all  the  (5)  specimens  that  have  been  found  since  hiive 
seventeen. 


HERPETOLOGY    OF    LOWER    CALIFORNIA.  IOO7 

Of  the  three  adult  specimens  secured  by  Messrs. 
Stowell  and  Lunt,  one  is  as  dark  as  the  type  of  B,  ficeum^ 
while  the  others  are  somewhat  lighter,  especially  on  the 
tail.  A  young  specimen  (No.  1632)  is  not  distinguishable 
from  individuals  of  B,  f.  frenatum  of  the  same  size. 

L.  S.  Jr.  U.  Nos.  1 132,  1133,  1632,  1720,  vicinity  of 
Ensenada,  L.  C,  June  11,  1893. 

Thamnophis  hammondii  (Kenn.) 

The  two  young  garter-snakes  (L.  S.  Jr.  U.  Nos.  1721 
and  1722)  collected  on  San  Pedro  Martir  Mt.,  July  3, 
1893*  evidently  belong  to  this  species,  although  each  has 
a  well-developed  dorsal  Jine  extending  over  its  whole 
length.  The  supralabial  plates  are  7-7  and  7-8;  the 
scale  rows,  21. 

Crotalus  RUBER  (Cope). 

A  head  (L.  S.  Jr.  U.^No.  1718)  from  Ensenada  must 
be  referred  to  this  form  if  it  be  admitted  that  ruber  is  sep- 
arable from  atrox.  The  difference  is  purely  one  of 
color,  but  at  present  seems  to  be  quite  constant,  however 
additional  specimens  may  affect  our  views.  The  mere 
fact  that  the  difference  is  slight  seems  no  reason  for  using 
a  trinomial. 

Crotalus  lucifer  B.  &  G. 

A  head  (L.  S.  Jr.  U.  No.  1719)  from  San  Pedro 
Martir  Mt.  seems  to  belong  to  this  species,  although  it  is 
so  black  as  almost  to  conceal  the  characteristic  markings. 

Dr.  Streets's  **  Crotaljtis  adamantetis  atrox^^  from  Los 
Coronados  Islands,  referred  to  on  page  156,  really  belongs 
to  this  species,  as  Dr.  Stejneger  has  already  shown.* 


U.  S.  N.  M.  Report,  1893,  p.  445,  1895. 
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RaNA    DRAVTONir   B.    &  G. 

Except  that  the  dorso-laleral  ridge  is  probably 
veloped,  the  frogs  which  Mr,  Stowell  collected  on  San 
Pedro  Martir  Mt.  seem  to  af:;ree  in  structural  characters 
with  specimens  of  /fauu  draytonii  from  Sao  Francisco, 
Oakland  and  Monterey.  California.  The  dark  dorsal 
blotches,  however,  are  indistinct,  small,  and  much  less 
numerous  than  in  typical  R.  draytonii,  and  the  light  spots 
on  the  posterior  surfaces  of  the  thighs  are  more  regular 
and  distinct.  Two  specimens  from  Colton,  San  Bernard- 
ino Co.,  Cal.,  agree  in  color  with  the  Lower  Californian 
frogs,  and  one  of  the  examples  from  Monterey  is  notvcrv 
dissimilar. 
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Lepidochelys  olivacea  (Esch.) 

One  young  specimen  (No.  3248)  was  collected  ;it  San 
Jos^  del  Cabo,  by  Gustav  Eisen,  Jan.  25,  1893. 

Tantilla  planiceps  (Blain.) 

A  specimen  collected  by  F.  BJlla  at  San  Jost  del 
Cabo,  Nov.,  1895,  has  but  one  postocular  plate  on  each 
side  of  the  head,  as  in  one  of  the  specimens  already  re- 
corded.    The  entire  lower  surface  is  red. 

Thamnophis  hammondii  (Kenn.) 

A  single  garter-snake,  typical  of  this  species,*  wu 
brought  from  Comondu  by  Mr.  W.  E.  Bryant. 
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January  21,  1895. — Statkd  Meeting. 
The  President  in  the  chair. 

George  Otis  Mitchell  and  B.  H.  Freund  were  proposed  for  membership. 

A  vote  of  thanks  was  extended  to  Mr.  Owen  A.  Wells,  member  of  Con- 
gress from  Wisconsin,  for  his  interest  and  earnest  labors  in  behalf  of  for- 
est preservation. 

John  Van  Denbergh  read  a  paper  on  Poisonous  Keptiles  of  California. 


February  4,  1895. — Stated  Meeting. 

The  President  in  the  chair. 

Donations  to  the  Museum  were  reported  from  Charles  M.  Tyler  and 
George  F.  Breninger. 

Additions  to  the  Library: 

From  correspondents 184 

By  purchase , . . .  29 

By  donation 4 

Leverett  M.  Loomis  read  a  paper  on  Birds  of  the  Ocean  off  Monterey  in 
Midwinter. 

Miss  Alice  Eastwood  exhibited  foliage  and  cones  of  the  newly-discoT- 
ered  redwood  from  the  head  of  Redwood  Canon  and  made  some  remarks 
concerning  the  trees. 

A  history  of  the  donation  of  the  fund  of  $5,000  for  the  purchase  of 
books,  by  the  terms  of  the  will  of  Amariah  Pierce,  was  given  by  Mr.  S.  W. 
Holliday,  and  on  his  motion  the  thanks  of  the  Academy  were  voted  to 
President  Harkness  for  obtaining  the  donation  for  the  Academy  from  his 
old  friend. 

President  Harkness  gave  a  sketch  of  the  life  of  Mr.  Pierce  and  how  he 
came  to  be  a  life  member  of  the  Academy,  also  the  circumstances  attend- 
ing the  making  of  the  donation. 


February  18,  1895. — Stated  Meeting. 

The  President  in  the  chair. 

Samuel  J.  Holmes  read  a  paper  on  the  Crustacea  of  the  Pacific  Coast. 
65 
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March  4,  1895,— St*te[>  Meeting. 
The  pKBaiDENT  in  the  olinir. 
B,   H.   Frennil,   George   0.  Milohell.    Frederick   A.  Wnodvorth,  8,  J, 

Holmes  nmi  Johu  Hornuug  were  oleoled  reBideiil  meiuberB. 
DoDHtioQs  to  the  UimeDiD  were  reported  from  Chas.  Holm,  R,  E.  Woihj. 

Oapt.  J.  N.  Knowlea,  A.  KraiiBe.  Wm,  G.  Biin-ell,   Mr.  Fetetn  nud  H.  W, 

Fairbanks. 

Additions  to  the  Herbarium; 

354  platita  collected  iu  Meiico,  preseoted  b;  Agricultnnl  Deputmetil, 

Washington,  D.C, 
TO  Japimeae  plnnU  and  186  Atkutic  species  from  Dr.  Wm.  M.  Canbj.lij 

exchange.  ^^h^ 

50  planlH  [rom  ISehring  Sea,  dountad  by  the  curator.  ^^^^^ 

300  CauadJHU  plants,  preseuted  by  Ibe  Geological  Surrey  of  Cui^^^H 
ISO  Florida  plants,  donated  by  the  curator.  ^^^^| 

116  unnamed  plants  from  the  Agricultural  Coltege,  I«s  Cmoea,  I^^^^| 
25  Japanese  and  North  American  Characeit  from  Dr.  T.  F.  AUwJ^^H 
1479  Priugle'B  Mexican  plants,  by  purahnae.  ^^^^| 

AdJilions  to  the  Library;  ^^^^ 

Ptom  aorreapondentH Si    T 

By  pnrohase , ..,-...,.  H      I 

By  donation fl     | 

Prof.  H.  P.  Johnson  read  a  paper  on  the  Btmctare  and  Life-histmj iil 

the  InluBoria  as  Illustrated  by  the  Genua  Steutor. 

March  18,  1895.— Stated  Meetiko.  j^^H 

Tbe  Pre.sii>ev-t  in  the  chair,  ^^H 

H,  W,  FairljBiiks  read  n  paper  on  An  Ascent  o(  Mount  Whitnej  ial^^^^ 
illustrated  with  siereoptioon  riewa. 


April  I,  1895.— Stated  Mkktimi. 

The  FfteaiDKNT  in  the  chair. 

Donations  to  the   Museum  were   reported   ttom  Wm.  F.  Nullr,  J.  Z, 
Davis,  L.  Belding  and  Edvard  McCne. 

Additions  to  the  Library: 

From  oorreHpondents .-..,. Ui 

By  purchase 4J 

By  donation ) 

Prof.  B.  H.  Freund  read  a  paper  on  Blood,  its  Mooioscopio  ChuuM)    ^ 
and  their  Importance,  illustrated  under  the  microscope. 
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April  15,  1895. — Stated  Meetixo. 
The  President  in  the  chair. 

The  committee  on  public  reservations  presented  the  following  resolu- 
tions, which  were  adopted : 

Whereas,  It  is  rumored  that  the  Government  intends  to  construct  a 
road  by  filling  in  part  of  Mountain  Lake  in  the  Prebidio  Government  Bes- 
ervation  at  San  Francisco.  This  road,  which  would  cross  the  lake  at  a 
place  where  it  is  thirty  feet  deep,  would  be  many  hundreds  of  feet  long 
and  would  sadly  disfigure  this  beautiful  lake,  and  undoubtedly  lead  to  its 
final  destruction  by  subsequent  tilling  in  and  by  greatly  increased  growth 
of  tules  and  other  weeds. 

Mountain  Lake,  which  contains  fourteen  acres,  more  or  less,  is  one  of 
the  prettiest  landmarks  on  the  peninsula  and  its  shores  could  with  little 
expense  be  converted  into  a  beautiful  park.  A  portion  of  the  southerly 
part  of  the  lake  is  in  the  public  park  of  the  City  and  County  of  San  Fran- 
cisco, known  as  Mountain  Lake  Park,  which,  in  the  course  of  a  few  years, 
will  doubtless  be  beautifully  improved  by  the  city  and  county.  Its  water 
is  pure  and  good.  It  seems  incredible  that  while  we  are  spending  f500,000 
in  creating  a  lake  in  the  Golden  Gate  Park  of  San  Francisco  any  one 
should  conceive  the  idea  of  destroying  that  most  beautiful  Mountain 
Lake,  situated  close  by,  only  for  the  purpose  of  securing  a  straight  road 
from  the  Marine  Hospital  to  a  public  street.  A  road  around  the  lake 
would  cost  many  times  less,  would  be  more  durable  and  more  beautiful, 
and  would  serve  every  purpose,  as  going  around  the  small  lake  would  take 
but  a  few  minutes  more  time  than  crossing  it  on  the  newly  proposed  road. 
But  in  order  to  reach  the  nearest  street  it  is  not  necessary  to  cross  the  lake 
at  all,  as  a  short  out  already  existing  through  a  small  sand-bank,  if  some- 
what widened,  together  with  filling  in  a  few  feet,  would  give  immediate 
access  to  one  of  the  city  highways.  To  destroy  the  beautiful  Mountain 
Lake  would  be,  we  think,  a  great  wrong,  besides  there  can  be  really  no 
necessity  for  it.  It  would  be  far  belter  to  dredge  out  the  shallow  weedy 
portion  of  it  and  stock  it  with  fresh-water  fish,  plant  trees  around  its  mar- 
gin and  make  it  *'a  thing  of  beauty"  which  would  be  **a  joy  forever," 
than  to  destroy  it  by  making  a  highway  across  it. 

To  put  a  grade  eighty  feet  wide  on  top  crossing  that  lake  would  require 
a  filling  of  at  least  one  hundred  and  sixty  feet  wide  on  the  bottom;  besides, 
its  weight  would  squeeze  the  mud  from  the  bottom  and  in  fact  ruin  the 
lake  as  such.     It  would  be  as  well  to  fill  it  in  at  once. 

We  think  it  would  be  as  sane  to  undertake  to  destroy  the  Farallones  or 
any  other  small  island  in  the  Pacific,  so  that  a  ship  might  pass  directly 
over  it,  as  to  grade  across  this  beautiful  lake  for  a  direct  road  to  the  city 
when  no  one  could  be  to  any  extent  accommodated  by  such  change. 

In  our  judgment  it  would  be  a  wrong,  a  great  wrong,  one  that  would  be 
regretted  for  all  future  time. 
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We  SO?  improTe  Hoantaiii  Lake,  beautily  it,  and  make  its  e*ai-flowin{ 
springB  useful  by  stocking  it  with  Hsh.     Therefore  be  it 

Jtrtolved,  That  the  California  Acodeiuy  of  Sciences  BtTonnly  opposes  thi 
proponed  filling  iu  of  any  part  of  the  Monntaiu  Lake,  and  nrgently  request) 
the  anthoritien  of  the  War  and  Interior  Departmeuli  of  our  GoTemmeut  at 
Washington  to  preaerve  the  lake  intact  in  order  that  it  ma;  some  time  it 
the  (ntnre  be  beautilied  and  utilized. 

Betolvtd,    That  copies  of  Ihiii  resolntiou  be  forwarded  to  the  Becretar] 
of  the  Interior  and  the  Secretary  of  War,  also  to  the  Senators  and  Repr*' 
senlatives  in  Congress,  as  well  as  to  the  Mayor  and  SapervisorB  of  this  city, 
W.  S.   Chafvaji, 
Gdstav  Eisks, 

Committee. 


Maj  6,  1895. —Stated  MscTiNa. 

The  Frisideht  in  the  chair. 

Donations  to  the  Mnseum  vrere  reported  from  Wm.  F.  Nolte,  Bbt.  F.  H, 
Wales,  Olat  Olsen,  J.  B.  Walker,  Mrs.  Fannie  V.  Hnbbard,  H.  BraTermai 
and  Dr.  David  8.  Jordan. 

AdditionB  to  the  Library: 

From  correspondentB IM 

By  purchase 121 

By  donation : { 

Ur.  D.  S.  Richardson  gave  an  illustrated  lectnre  entitled  "  Mexico,  an 
Honr  below  the  Border." 


May  20,  ISQo.— Stated  Mebtinq. 
The  pREBiDiuiT  in  the  chair. 

DonatioQB  to  the  Herbarium  were  reported  from  Dr.  Wm.  H.  Canbj 
and  Frank  W.  Hubby. 

Accessions  to  the  Department  of  Conchology : 

Donation  from  D,  Thaanum,  Sandwich  Islands,  21  species. 

Eiohnnge  from  linffnlo  Sociclv  of  Natnrnl  Science,  .f7  Bpecies. 

Kri.ni   Stnl.'  Miuinw  Huvniii,   110  >'].wi'-'  "i   f"S»ils,  oolleote.l    by    W.  I. 
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Jnne  3,  1895.— Statkd  Meeting. 

The  President  in  the  chair. 

Donations  to  the  Mnseam  were  reported  from  H.  Mttller  and  Lillian 
Thompson. 

Additions  to  the  Library : 

From  correspondents 119 

By  purchase 62 

By  donation 14 

President  Harkness  exhibited  specimens  and  described  an  interesting 
fuugns  found  on  Madroflo  iu  Mill  Valley. 


July  1,  1895.— Stated  Meeting. 

The  President  in  the  chair. 

Donations  to  the  Museum  were  reported  from  Oscar  Kunath,  H.  E. 
Weeden,  J.  Z.  Davis,  Alex.  H.  Lyons,  W.  W.  Price,  Lester  L.  Edner,  A.  C. 
Wright,  J.  M.  Hyde  and  A.  Krause. 

Additions  to  the  Library: 

From  correspondents 117 

By  purchase 62 

By  donation 2 

The  President  called  attention  to  the  summary  dismissal  of  Prof.  Geo. 
Davidson  from  his  position  at  the  head  of  the  Coast  and  Geodetic  Survey 
on  this  coast,  and,  on  motion,  W.  S.  Chapman,  Gustav  Eisen  and  G.  P. 
Eixford  were  appointed  a  committee  to  present  suitable  resolutions  on  the 
subject. 

Edward  S.  Jones  described  the  preparation  of  calcium  carbide  and  gave 
an  exhibition  of  the  acetylene  gas  derived  from  it. 

Prof.  Gustav  Eisen  gave  a  lecture  on  Lower  California  and  Sonora,  illus- 
trated with  stereopticon  views. 


August  5,  1895.— Stated  Meeting. 

The  President  in  the  chair. 

Donations  to  the  Museum  were  reported  from  John  L.  Howard  and  A. 
O.  Wright. 

Additions  to  the  Library: 

From  correspondents 168 

By  purchase 68 

By  donation 8 
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Georges  Otis  Mitchell  rmd  a  pap^r  on  Our  Maileru  CoDcepIl 
ant]  Force. 

Aunonncemetit  wits  made  of  a  recent  discoverj  on  Alcatrai  IiUul  ul  ■ 
foBsil.  the  eiiolenoe  of  which  dieproveB  the  idea  thai  the  Sau  Fnnciioi 
aandstnuea  are  pre- cretaceous.  The  cast  of  the  roanil  vat.  touaA  bj  Ciy 
tain  A.  W,  VogdeB  and  it  inay  bfl  refarrsd  to  the  geiiHH  VenBricBhli^,  i 
geuua  which  rftueea  from  the  orotai^oiia  to  the  tertiary  fonuation,  Thii 
discovery,  with  that  by  Major  Elliott  of  an  luocerumua,  named  bjGiUi 
after  ita  diacorerer,  clearly  indicates  that  the  Sau  Fraticiato 
probably  belong  to  the  cretuceniiH  period. 

Louis  A.  Robertaou  read  a  poem  ou  evolutioii. 

The  committee  appointed  to  draft  appropriate  rFvolntioun  i 
missal  of  Prof.  Davidson  Irom  the  Coaitt  Survey  prwsBuled 
which  was  received  nud  placed  on  file. 


bjGilA 


The  Phesii> 


Bapteniher  2,  ISltfl.— Stated  Mki 
iT  ill  the  chair. 


DouatiouB  to  the  Mnneuui  were  reported  from   L.  Celiling,  Jin.  C.V7 
Oeiaer,  Heur;  Helfrich,  John  U.  Curtis  and  C.  K.  Hayes. 

Additions  to  tlie  Library: 

From  correspoudenta , .    ... 117 

By  pnrchase 2tt 

By  donation 9 

Leverett  M.  Loomis  read  a  paper  entitled  "Aerial  YoyHijera. 

Amendments  to  Article  III  of  tlie  Coastitutitili,  proposed  liy  Ihi' 
tees,  were  read  and  adopted. 


■ 
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September  IS,  1805.— Stateii  Meeting. 

The  Presidknt  in  the  thair. 

Donations  to  the  Husenm  were  reported  from  Henry  Hempbill, 

Additions  to  the  Herbarium: 

216  apecimens  ot  Hawaiian  planla,  presented  by  tbe  Botanical  Club. 

37  BpecitueoB  from  Ojai  Valley,  Cal.,  presented  by  F.  W.  Hnbb.i. 

75  apecies  from  W.  Q.  Wright,  in  exchange. 

^^2  specimens  from  the  hertiarinm  of  the  University  of  Minneioti,  m 
exchau)je. 

Prof.  William  E.  Bitter  read  a  paper  on  the  ZoolouioBl  Station  of  NipK 
and  what  it  baa  done  for  the  promotion  of  biological  si 

President  Harkneas  reported  that  the  Council   hod  decided  U 
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back  to  the  Academy  the  proposed  ameudments  to  Article  III  of  the  Cou- 
stitntioQ  without  change. 

The  proposed  amendments  -were  then  read,  and,  after  the  words  *'or  in 
approved  interest  -  bearing  corporation  bonds  "  were  stricken  out,  were 
adopted,  by  sections. 

As  adopted  the  proposed  ameudments  read : 

*' Section  5  of  Article  III  of  the  Constitution  of  the  California  Academy 
of  Sciences  is  hereby  amended  so  as  to  read  as  follows: 

"Section  5.  Whenever  the  Trustees  shall  have  in  their  hands  funds 
that  in  their  opinion  are  not  needed  for  the  immediate  use  of  the  Acad- 
emy, they  shall  have  the  power  to  loan  the  same  in  the  name  of  the  Cor- 
poration upon  such  terms  as  they  may  deem  advisable. 

"No  loan,  however,  shall  be  made  except  the  same  shall  be  secured  by 
mortgage  of  unincumbered  real  estate  in  the  State  of  California;  or  by  a 
pledge  of  bonds  of  the  United  States,  of  the  State  of  California,  of  a  County 
or  City  and  County  of  this  State,  whose  value  shall,  in  the  opinion  of  said 
Trustees,  be  ample  security  for  the  amount  of  the  loan  and  the  interest 
thereon. 

*'The  funds  of  the  Academy  shall  not  be  loaned  to  any  of  its  Trustees, 
nor  shall  any  loan  be  made  except  upon  the  vote  of  not  less  than  five  of 
the  Trustees,  entered  upon  the  record  of  their  proceedings,  and  specifying 
the  amount,  terms  and  security,  and  the  person  to  whom  the  loan  is  made. 
If  any  loan  is  made  contrary  to  the  provisions  of  this  section,  the  Trus- 
tees making  the  same  shall  be  individually  and  severally  liable  to  the  Cor- 
poration for  the  amount  so  loaned. 

•'  Section  6  of  Article  III  of  said  Constitution  is  hereby  amended  so  is 
to  read  as  follows: 

''Section  6.  The  Trustees  shall  have  power,  if  in  their  judgment  it  is 
advisable,  to  invest  any  of  the  funds  of  the  Academy  not  needed  for  imme- 
diate use,  in  bonds  of  the  United  States,  of  the  State  of  California,  of  any 
County  or  City  and  County  of  this  State.  Such  investments,  however, 
shall  be  made  only  by  the  unanimous  vote  of  all  the  Trustees,  entered 
upon  the  record  of  their  proceedings  and  specifying  the  amount  and  char- 
acter of  the  investment." 

Mr.  E.  J.  Molera  read  certain  proposed  amendments  to  Articles  II,  III, 
IV  and  VI  of  the  Constitution,  consideration  of  which  was  postponed 
until  the  next  meeting. 


October  7,  1895.— Stated  Meeting. 

The  President  in  the  chair.  s 

H.  P.  Johnson,  John  C.  Merriam,  W.  A.  Setchell,  Vernon   L.  Kellogg, 
David  C.  Booth  and  A.  Van  Der  Naillen  were  proposed  for  membership. 
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DoDAtioDB  to  the  Hnaeum  were  reported  from  Mra.  SopbU  Ckaej,  G.  P. 
Biifonl,  C.  S.  Capi).  Heorj  HeltrJcb  and  Henry  HemphilL 

Additions  to  the  Library: 

From  oorrespondenlii 113 

By  pnrchaBe 49 

By  douatioa 4 

Dr.  David  Starr  Jordan  delivered  a  lecture  on  Tbe  Valne  ol   Fknnal 
Studies. 

The  amendments  to  the  Constitntion  proposed  by  Mr.  Molera  were  pre- 
sented and  on  vote  the  matter  was  iiideliaitely  postponed. 


October  21,  1895.— Stated  Mebtihg. 

The  Prbaidbkt  in  the  chair. 

Otto  von  Gcldern,  John  Homnug  and  Hermann  Kower  were  proposed 
for  membership. 

Additions  to  the  Herbarium: 

358  specimens  collected  by  Dr.  Edw.  Palmer  at  Acapnlco,  Mexico, 
donated  by  Calitoraia  Botanical  Clnb. 

19I>  specimens  collected  in  the  Hawaiian  Island*  by  A.  A.  Heller, 
donated  by  the  curator. 

IT  specimens  from  Catalina  Island,  donated  by  Mrs.  W.  J.  Trask. 

Dr.  H.  H.  Bebr  made  "Some  Remarks  on  Eitiuct  Animals  and  the 
canaes  which  led  to  their  Eitiuctiou." 

The  following  pnpen  were  read  by  title: 

Notes  on  a  Specimen  of  A  I<j'i«aurtii  irKulapiue  Bean,  from  the  Coast  of 
San  Lnis  Obispo  Co,.  Cal.     By  Flora  Hartley. 

DescriptioQ  uf  a  New  Jack  Rabbit  from  San  Pedro  Martir  Uoant&io, 
Lower  California.     By  John  M.  Stowell. 

A  Supplement  to  the  Bibliography  of  the  Paleozoic  Cmstace*.  Bj 
Anthony  W.  Vogdes. 

A  Eeview  of  Iha  Herpelology  of  Lower  California.  Part  1 — Reptiles. 
By  John  Van  Deubargh. 

Oh  Land  nud  Fresh  Water  Shell  of  Lower  California.  N'o.  5.  On  West 
Mpsicau  Land  iiud  Fresh  Wnl^r  MuUnscii.     By  J.  G.  Cooper. 

On  II.'Un.m..riiliH'Oryftu>..f.-;.7.-o;..  ..;/./.. -■.■,>-.,...     By  Alii-t  E.i>t«-wJ. 

r:ilif,,ri,i,i  \V:it,.r  l!ir,i-.  N.>.  I.      V.y  T.-vr.-U  M.  I,..>.l.u>, 

I-       i   I..;     M      ■    -    ■    .    M■^■.     ^   H;.:...     -  |.:.m.      1:n   Mi:.    .1     V    \ 
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The  Neocene  Stratigraphy  of  the  Santa  Cruz  Mountains.  By  George 
H.  Ashley. 

Changes  in  Fauna  and  Flora  of  California — On  the  Power  of  Adaptation 
in  Insects.     By  H.  H.  Behr. 

A  List  of  Lichens  collected  by  Mr.  Robert  Reuleaux  in  the  Western  Part 
of  North  America.     By  Dr.  Stizenberger. 

Notes  on  the  Habits  and  Distribution  of  Autodaz  iecanua.  By  John  Van 
Denburgh. 

The  Californian  Phryganidian  ( Phrytjanidia  cali/omica  Pack.)  By  Ver- 
non L.  Kellogg  and  F.  J.  Jack. 

Cranial  Characters  of  the  Geuns  Sebastodes.     By  Frank  Cramer. 

A  Review  of  the  Herpetology  of  Lower  California.  Part  II. — Batra- 
chians.     By  John  Van  Denburgh. 

Description  of  a  New  Species  of  Gobiesox  from  Monterey  Bay,  Cal,  By 
Seth  Eugene  Meek  and  CharlcH  J.  Piersou. 

Some  Parasitic  Hymeuoptera  from  Baja  California  and  Tepic,  Mexico. 
By  Wm.  H.  Ashmead. 

Contributions  to  Western  Botany.     No.  7.     By  Marcus  E.  Jones. 

Explorations  in  the  Cape  Region  of  Baja  California  in  1894.  By  Gustav 
Eisen. 

Description  of  a  New  Species  of  Ranzania  from  the  Hawaiian  Islands. 
By  O.  P.  Jenkins. 

November  4,  1895. — Stated  Meeting. 

The  President  in  the  chair. 

H.  P.  Johnson,  John  C.  Merriam,  W.  A.  Setchell,  Vernon  L.  Kellogg, 
David  C.  Booth  and  A.  Van  Der  Nnillcu  were  elected  to  resident  member- 
ship. 

Additions  to  the  Library: 

From  correspondents 174 

By  purchase 473 

By  donation 4 

Dr.  Gustav  Eisen  delivered  a  lecture,  illustrated  with  lantern  slides, 
entitled  ''A  Glimpse  at  the  Ancient  and  Modern  Civilizations  in  Guate- 
mala." 

November  18,  1895.— Stated  Meeting. 

The  President  in  the  chair. 

A  paper  by  Captain  A.  W.Vogdes,  entitled  '*  Typical  Military  Roads, 
with  Illustrations  of  the  French  Road  System,"  was  read  by  the  acting 
Secretary. 
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December  16.  1895.- 

Stated  Mbeting. 
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The  Fbgsidk 

TJQ  the  chair. 

■ 

Additiuns  to  the  Herbarium:  ~^H 

SI  speciluena  from  Aliaotio  States  from  Wm.  U.  Cauby,  in  eietung*. 

41  HiLwaiiuu  plaute,  douated  by  Miss  H.  A.  Spnnldiag. 

SOspedmeua  from  the  Summit,  danRted  by  G.  W.  DnDU. 

22  speoiuieus  from  Lake,  Bhaata  and  Keru  counties,  pmentcd  bj  mm. 
bers  of  Ibe  Botanical  Club. 

81  plants  from  Calaverae  County,  donated  by  Dr.  F.  E,  Blaiedell. 

Mr.  Leverett  M.  LooBiis  reported  the  donation  of  several  liiindrcd  nnr- 
fully  prepared  bird  specimens  and  a  representative  series  ot  eggi  of  Cal- 
ifornia birds  from  Dr.  T.  8,  Palmer  of  the  Division  of  Omilhologj  ai 
Mammalogy  of  the  [I.  S.  Department  of  Agriculture. 

A  vote  o(  thanks  waw  tendered  to  Dr.  T.  S.  Palmer  for  Ibis  bighlj  n 
nable  addition  to  the  Academy's  acientilic  collection. 

The  nominating  committee  reported  the  (ollowiug  ticket: 

For  Frttidenl,  David  Starr  Jordan. 

tFirtt  VietPrtsident,  William  E.  Bitter. 
Second  VietPrtlideat.  3.  G.  Cooper. 
Oorrfsponding  Steretary,  Theodore  H.  Hitlell. 
RteoTdiitg  Secretary,  Qnliati  P.  RitEoid. 
Trtiuurer,  Lucius  H.  Foote. 
librarian,  Carlos  Troyer. 
Director  of  Mvieum,  J.  Z.  Dnvis. 
rrutlftg,  W.  C,  Burnett.  W,  S,  Chapman,  Charles  F.  Crot 
W.  Rnrkness,  W.  S.  Keyes,  George  C.  Perkins,  GranviUo  W.  G 
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Jauuary  6,  1896. — Annual  Meeting. 

The  President  iu  the  chair. 

George  C.  Edwards  aud  Prank  H.  Vaslit  were  elected  life  members,  on 
recommendation  of  the  Council. 

Otto  Ton  Geldern  and  Hermann  Kower  were  elected  to  resident  mem- 
bership. 

The  reports  of  the  Officers  and  Board  of  Trustees  were  read  and  ordered 
on  file. 

As  the  result  of  the  annual  electiou,  tbo  following  were  declared  officers 
for  the  ensuing  year: 

David  Starr  Jordan,  President. 
William  E.  Ritter,  First  Vice- President' 
H.  H.  Behr,  Second  Vice-President, 
J.  O'B.  GUNN,   Correspond  in  fj  Secretary. 
G.  P.  RlXFORD,   Recording  Secretary. 
L.   H.  Foote,    TreoAurer. 
Charles  A.  Keeler,   Librarian. 
J.  Z.  Davis,   Director  of  Museum. 

Trustees: 

W.  C.  Burnett,  W.  S.  Chai-man,  Cuarles  F.  Crocker, 

W.  S.  Keyes,  E.  J.  Molkra,  George  C.  Perkins, 

G.  W.  Stewart. 

REPORT  OF  THE   LIBRARIAN  FOR  1895. 

The  additions  to  the  Library  for  the  year  1895  have  been  as  follows: 

From  correspondents 1646 

By  purchase 1394 

By   donation 109 

Total 3149 

Valuable  donations  of  books  and  pamplilets  have  been  received  from  T. 
F.  Allen,  G.  H.  Barber,  Frank  Campbell,  T.  C.  Chamberlain,  Geo.  K. 
Cherrie,  Frank  M.  Comstock,  E.  D.  Cope,  M.  A.  Cornu,  Alice  Eastwood, 
Dr.  Gustav  Eisen,  Thos.  Hanbury,  S.  W.  HoUaday,  Robert  L.  Jack,  Charles 
Janet,  Vernon  L.  Kellogg,  Dr.  Otto  Kuntze,  Dr.  F.  Kurtz,  D.  T.  Mac- 
Dougal,  George  H.  MacKay,  James  M.  Mucoun,  A.  M.  McClatchie,  George 
Lane  Mullins,  A.  S.  Packard,  R.  A.  Philippi,  H.  A.  Pilsbry,  William  E. 
Ritter,  Benjamin  L.  Robinson,  H.  C.  RuHsell,  Federico  Sacco,  Erwin  F. 
Smith,  C.  A.  Townsend,  S.  M.  Tracy  and  F.  S.  Earle,  Carlos  Troyer,  H. 
W.  Turner,  Frank  H.  Vaslit,  A.  W.  Vogdes,  Henry  B.  Ward,  Herbert  J. 
Webber  aud  Don  E.  S.  Zeballos. 

Early  in  the  year  the  bequest  made  by  Mr.  Amariah  Pierce  of  $5,000  for 


I030  CALIFORNIA    ACADEMY    OF    SCIENCES. 

the  pnrcIiBae  of  booha,  became  available.  la  February  a  list  of  deaiiable 
pnblicatioue  vae  carefully  prepared,  which  was  printed  is  coUTeaient  form 
aod  a  copy  sent  to  a  large  anmber  of  the  principal  dealers  )a  BcJentific 
books,  with  a  requeitt  that  each  would  indicate  on  the  list  the  works  which 
he  could  fiirnisli,  with  the  lowest  price  for  cHsh,  and  return  the  marked 
lista.  The  returns  were  then  tabuiated  for  the  pnrpoxe  of  comparison  and 
orders  were  sent  oat  in  accordance  with  the  most  favorable  bids.  The 
orders  tor  such  books  as  could  be  procured  in  the  United  States  went  to  ■ 
local  hoQiie  and  a  large  order  wad  xeut  to  Leipzig.  The  remainder  wm 
placed  in  the  hands  of  onr  London  booksi^ller,  who  nudertook  to  procure 
the  books  from  the  different  dealers  de si gunled  on  the  list  furnished  to  him, 
collate  them  and  ship  to  the  Academy  in  tonvi^uient  quantities. 

The  additions  to  the  Library  thus  far  from  IhiH  land  nomber  64.^  com- 
plete volumes,  besides  nuueroiis  parts  of  volumes  not  yet  completed.  In 
accordance  with  the  provisions  of  Mr.  Pierce's  will  each  volume  bears  upon 
the  title  page: 


DONATED 


I  AMAHIAH   PIERCE.  1 


The  coat  of  the  books  already  received  has  been  about  f3,500.  The  final 
nbipment  on  the  orders  placed  is  now  on  the  way  from  London.  It  in- 
cludes a  complete  set  of  the  publications  of  the  Mnseum  d'Histoire 
Naturelle  of  Paris  and  also  of  the  Sociftii  Genlogirjue  de  France,  besides 
many  other  rare  aud  valuable  works,  the  value  of  the  consignment  being 
aboat  tl.SOO. 

The  following  is  a  list  of  the  publications,  purchased  with   this  fnud, 
received  up  to  January  1,  1896: 
Anatomische  Hefte.     Weisbaden.     Arbeiten,  B.ande  i-v;  vi.  Heft  1;  Ergeb- 

uisse,  Bande  i,  ii. 
Archives  de  Biol ogie.     Paris.     Vols,  i-tiii. 
Archives  de  Zoologie  Experimentale  et  Qeat^rale.     Paris.     Series  I,  vols. 

i-x;  series  2,  vols,  i-x  and  supp.  vols,  to  iii,  v;  series  3,  vols,  i,  ii. 
Archives  ICaliennea  de  Biologic.     Tnriu.     Tomes  i-xiiii;  ziiv,  Nos.  I,  '1. 
Archiv  flir  Mikroskopische  Auatotnie  utid  Eutwickliiugsgeschiehte.   Boun. 

ISi.iide  i-xlv;  Namen  mid  SiiEjlircsislnr  /u  liando  i-xl. 
ltiMi..lb^c(i /.,Mili.gic».     Ktntl>;ai'l.     Ilrfre  i-wiii:  \l\.   Lief.   I. 
r.i..|..-Js.'li-;r,.„tri,ll.lull.      l.np/i-.      V..N.  i^-. 
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Jahresbericht  iiber  die  Fortschritte  in  der  Lehre  vou  deu  Pathogenen  Mi- 
kroorganismen.     Braunschweig.     Jahrgang  i-viii;  ix,  abt.  1;  Register 
Jahrgang  i-v. 
Jenaische  Zeitschrift  fllr  Naturwissenschaft.     Jeoa.     Vols,  i-xxix. 
Journal  of  Physiology.     London.     Vols,  i-xvii. 
Morphologische  Arbeiten.     Jena.     Vols,  i-ir;  v,  Nos.  1,  2. 
Morphologisches  Jahrbuch.     Leipsic.     Vols,  i-xxii. 
Proceedings  of    the   Zoological  Society   of    London,    1830-1894.      Index 

1830-1890. 
Transactions  of  the  American  Philosophical  Society.    Philadelphia.    New 

series,  vols,  i-xvi. 
Zeitsehrift  fUr    Wissenchaftliche   Mikroskopie    und   fltr  Mikroskopische 

Technik.     Braunschweig.     Bande  i-xi. 
Zoologische  Beitrage.     Breslau.     Bande  i-iii. 

Agasbiz,  Louis.     Iconographie  des  Coquilles  Tertiaires.   Nenchatel,  1845. 
Apgar,  Austin  C.     Pocket  Key  of  Birds.     1893. 
Arago,  Jacques.     Voyage  Autour  du  Monde.     5  vols.     Paris,  1840. 
Baillon,  H.     Hnstoire  des  Plantes.     Vols,  i-xiii.     Paris,  1867-1896. 
Baird,  Brewer  &  Ridgway.    North  American  Birds.    3  vols.    Boston,  1874. 
Bajon.     M^moires  pour  servir  a  I'Histoire  de  Cayenne,  et  de  la   Guiane 

Fran^oise.     Paris,  1778. 
Baker,  J.  G.     Handbook  of  the  Fern- Allies.     London,  1887. 
Baker,  J.  G.     The  Amaryllidete.     London,  1888. 
Baker,  J.  G.     Handbook  of  the  Iridete.     Loudon,  1892. 
Balfour,  F.  M.     A  Treatise  on  Comparative  Embryology.  Vols,  i,  ii.    Lon- 
don,  1880-81. 
Baudrillart.     Dictionnaire  des  Peches.     With  atlas.     Paris,  1827. 
Beddard,  F.  E.     Animal  Coloration.     London,  1892. 
Beechey's  Voyage  in  H.  M.  S.  Blossom.     Zoology.     London,  1839. 
Behrens,  Wilhelm.  Tabellen  zum  Gebranch  bei  Mikroskopischen  Arbeiten. 
Bloxam  and  Huntington.    Metals;  Their  Properties  and  Treatment.  Lon- 
don, 1885. 
Boas,  J.  E.  V.     Lehrbuch  der  Zoologie.     Jena,  1894. 
Boveri,  Theodor.     Zellen-Studien.     Hefte  i-iii.     Jena,  1887-90. 
Brand  and  Coxe's  Dictionary  of  Science,  Literature  and  Art.     Vols,  i-iii. 

London,  1865. 
British  Museum.     Catalogue  of  Birds.     Vols,  i-xiv. 
Catalogue  of  Lizards.     1845. 

Catalogue  of  Lizards,  2d  ed.     Vols,  i-iii,  1885-87. 
Catalogue  of  Shield  Reptiles.     Part  i,  1855.     Appendix,  1872.    Part 

ii,  1872. 
Hand-List  of  the  Specimens  of  Shield  Reptiles.     1873. 
Catalogue  of  Batrachia  Grmlientia.     1850;  1882. 
Catalogue  of  Batrachia  Salientia.     1858. 


CALIFORNIA    ACADEMY    OF    SCIEN'CES. 


BritUh  Mnsenni.     Catalogne  of  Colubriue  SoslieB.     IS58,  ^^| 

Catalog;ae  of  Gij^utic  Laud  TurtoiiieE.     1877.  ^^H 

Catalogue  ol  TortoiiieB,  Crocodiles  nud  Amphisbn-niuis.    IM^^^| 

British  OraitLologistK'  Union  List  or  British  Birds.     LoDiIaD,  ISSSL^H 

Bnller,  Walter  L.     A  Uisloi?  of  tlie  Birds  o(  Nev  Zealand.    Vdii^H 

Bash,  Biohacd  L.     Beindeer,  Dogs  and  Snuw-Shoea.     New  Yoik,  ISTl. 
Onvanilleu,  A.  J.     Icoues  et  Den oript tones  Ptantarum  qniB  ftnt  Bpontr  in 

Uispauia  Grescanl.     Volu.  i~vi.     Uatrili,   IT91-I801. 
Chapmau,  Frauk  M.     Birds  oF  Eoslera  North  Aiuerioa.     New  Vurk.  IBBS 
Chatitellui,  Uarquia  de.     Voyages  dnna  rAmerique.     2  voU.    rarii,  1;m. 
Cheney,  Simeon  Pease.     Wood  Notes  Wild.     Boston,  1892, 
Clnrts,  Oarl.     Gruudailge  der  Zoologie.     Baiide  i,  ii.     Mh   edition,    iiu. 

barg,  1880-82. 
CUus,  Carl.     Lehrbuch  der  Zoologie.     5th  edition.     Uarbnr^  18SI. 
Oomstook,  John  H.     A  Mannal  for  the  Stud;  of  InsacU.     Itbnci,  1S85, 
Daadin,  F.  M.     Hisloire  NatuMlle  dea  Reptiles.    Vols,  i-viii.  Purii.  1803. 
De  Candolle,    Alphonae   el   Casimir.       MonogtnphiiB    PkoncroginiwiiB. 

Vols.  i-»iii.     Paris,  1878-1894. 
DelesBert,   E.      Voyages  dnnit  les  denx  Oceans  Atlantiijae   et   PacltqM, 

Paris,   1848.  jH 

Diion,  Charlea.     The  Uigratiou  of  Birds.     Loudon,  I  Stl2.  ^^M 

D'Orbisuy,  Alcide.    Voyage  dausles  tl^nx  Ameriqaea.    Paris,  18SS.  ^^| 
Doableday,  Edward.     The  Genera  of  Diurnal  Lepidoptera.      VoIb.  fl^ 

London,  1846^1852, 
Dnmaril.      Prodrome  de  la  ClasHificatiou  des  Reptile*  Opbidiaus,    Piw 

1853. 
Duhamel  da  Moucean,    Traits  General  dea  PficheH.    2  vols.  Paris,  1M8, 
EUiot,  D.  Q.     Monograph  o[  the  Tetraoninn.' or  Grouse  Family,    ipuli. 

New  York,  1884-fl5. 
Engler  aud  Prantl.     Pflanzenfamitien.    Lief.  1-125.    LeipiiR. 
FestBohrift  turn  Siebenxigslen  Gebnrtsti^e  Budolf  Lenduns.    Ldpiiii 

18112. 
Pitiinger,  L.  I.     Keoe  Olassifioation  der  Reptilien.     Wien,  1926. 
Fitzinger,  L.  I.     Systeina  Reptiliam.     Faac.  1.     Viudobuuic,  IH3. 
Flilgel,  Felix.     Eugtish-Germau  and  Geimau-English  Dictionary,   ink 

London,  I8<I4. 
Foster.  M.    Tert  Book  of  Physiology.     5  voU.    New  Tfnrk,  18BJ. 
Gutke,  Heinrich.     Heligoland  as  an  Oruit  ho  logical  ObBerTstoi;.  Ttui- 

lated  by  Rndulph  Rosenstuck.     Ediubnrgh,  1895. 
Gibson,  W.  Uamittou.      Our  Edible  Toadstools  and  Uashroomt.    Kei 

York,   1896. 
Ooebel,  K.     Ontlmca  of  Class  Petition  aud  Special  Moipholog;'  ol  Vknu. 

0:iford,  1887. 
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Goss,  N.  S.     History  of  the  Birds  of  Kansas.     Topeka,  1891. 

Gray,  Jane  Loring.     Letters  of  Asa  Gray.    Vols,  i,  iL    Cambridge,  1894. 

Gray,  Maria  Emma.    Figures  of  Molluscous  Animals  selected  from  Various 

Authors.     Vols.  i-v.     Londou,  1854-1874. 
Grisebach,  A.  H.  K.     Flora  of  the  British  West  Indian  Islands.    London, 

1864. 
Haeckel,  Ernst.     Systematische  Phylogenie  der  Protisten  und  Pflanzen. 

TheU  i.     Berlin,  1894. 
Harvey  and  Sowder.     Flora  Capensis.     Vols,  i-iii.     Dublin,  1859-65. 
Hertwig,  Oscar.     Die  Zelle  und  die  Gewebe.     Jeua,  1893. 
Hertwig,    Oscar.     Lehrbnch   der   Entwicklungsgeschichte  des  Menschen 

und  der  Wirbelthiere.     Jena,  1893. 
Hewiston,  William  C.     Illustrations  of  New  Species  of  Exotic  Butterflies. 

Vols.  i-v.     London,  1856-76. 

I 

Hooker,  W.  J.     Synopsis  Filicum.     2d  edition.    London,  1883. 

Hooker,  W.  J.  Niger  Flora  and  Enumeration  of  the  Plants  of  Western 
Tropical  Africa.     London,  1849. 
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Goleoptera  of  Baja  California 221 

Colletee 270 

Cbloptera  Fanyi 688 

Oolab«r  flagelliformlB  yar.  aurigulut..  149 

planUep* 140 

Tertebralls 160 

Golnmbella  cribraria 39 

fuBoata 39 

GolymbUB  nigrieollls  calif oroiona 210 

Comandra  paUuia 722 

umbellata  Tar.  pallida 722 

ConotracbeluB  bchxnattts 258 

LUCAMUB 230,  257 

GonuluB  falvTLB 166 

Ck)DU8  bruiineaB 39 

prlDceps..  .^ 39 

punctlculatus 39 

purpuraBcens 39 

ConstantlDO 453 

de  las  AletaB  Prletas 463 

Coot.  American 223 

GopropbiluB 237 

OoptUrUB  BDBRIMUB 230,  256 

Goralliopbila  nax 39 

Cormorant,  Balrd's 221 

Brandt'B 217 

Corneta 417 

Cornuda 383 

Corvlna 466 

Aletas  Amarillas 466 

CoTvuIa  macrope 467 

Cottidw 802 

Cottus  asper , , 864 

Cotula  coronoplfolia 368 

Cotylopus  gymnogaater 493 

Crassatella  gibbosa 45 

Cregya  yetusta 228 

Cremastogaater  lineolata  race  ceraal. . .  877 


Oremastogaster  lineolata  var.  cerati,  . .  877 
opaca 876 

BCULPTUKATA 876 

BumiobraBtl 876 

Crapldodera  pbhinbulabib 929,  249 

Crepldala  aoulaata 89 

onyx 89 

CrepiB  occidentallB 706 

OrotalQB  adaauudeiu  oJtntOD 168 

atrox 79.80.  82.  166 

ceraatea 82 

enyo 79. 167,  168 

exaul 167 

lucifer 82.  167. 1007 

raltcbelUl 78.  80.  169 

oregonu$  enyo 158 

mxtchellii 169 

PBicKi 866 

pyrrhtu 169 

ruber 1007 

CrotapbytuB  copell 79,    98 

dorsalit 92 

wisllzenll 1004 

CrotoD  CalifomicQB 721 

corymbuloauB 721,  722 

gracilia 721 

LONOIPBS 721 

Neo-MexicanoB 721 

Oruclbulum  ecutellatum 40 

tnbifenim 40 

Crustacea,  Blbllograpby  of  tbe  Palieo- 

zoic 63 

Crymopbilus  fuUcarioB 223 

Cryptocantbodidffi 848 

Cryptinae 649 

CryptopbagidH> 227 

Crytocarpa  procera 767 

OtenosAura 88 

acanthura 88 

berailopba 70,    88 

Culevra 402 

Blanca 403 

de  Rio 116 

Cupressus  macrocarpa 368 

Curculionida 230 

Carlew,  Long-billed 224 

CyclopterldaB 827 

Gyclura  cicatUhura 88 

AemttopAa 88 

terei 88 

Cy lindrosporium  ackbikum 732 

QlycyrrblziB 727 

Cymatogaster  aggregatus 798 

Cyraindis  oalupobnica 231 

Cymopterus  acaule 688 
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Hftmulon  sexfaBolatum 457 

steindAchxieri 468 

Hake 850 

Halibut 850 

Halicbceres  dlspiliu 481 

Haliotia  fnlgeos 40 

Haltichella  amerieana 551 

xanticles 661 

HarpA  crenata 40 

Harpe  diploinnla 480 

peetoralis 480 

Hedysarum  l)oreale 678 

▼ar.  VLATESCENB 613 

LSUOANTHITM 613,   677 

Jlavetetfu 677,  678 

Blackenzii 678 

Hedyaomus  quadriceps 644 

Hellaothela  argophylla 702 

nudieaulii 701 

Hemlcardlum  biangulatum 46 

Hemilepidotua  hemllepidotna 808 

Hemiramphldm 416 

Heron,  Great  Blue 222 

Herosbeani 413,  473 

Heri)etolchtbya  cdlliMoma 402 

Herring 790 

Heteractitis  incanua 223 

Heterodonax  biinaculatua 46 

Uexagrammidas 799 

Hexagrammua  aaper 799 

decagrammua 799 

hexagrammua 799 

ordinatua 799 

OTAKn 787,  800 

aupereiUonu 799 

Hezanchidn 788 

Hex&nchua  corlnua 788 

HexAplasta  CAUFOBNiCA 641 

Hippocampus  ingena 417 

Hlppoglosalna  macropa 503 

Hippogloaaoidea  elasaodon 860 

HippogloBsus  bippoglosaua 860 

Hlsttsrldie 227 

HistrlonlcuB  blstrionicus 222 

Hockerla  aMinltcIei 651 

Holocentrldn 426 

Holocentrus  suborbltalis 425,  608 

HomolobUB  brtuAyccarput. 647 

eatuscent 647,  648 

Homalocranion  planicepi 140 

Hamalosaurua  veiUralit 97 

HoplopagruB  guntberi 464 

HorlstoDotuB  densuB 228 

Hormius  albipes 544 

Hoaaokla  rlgida  yar.  mumulabia 683 


Hyalinta  Indentata 166 

Hydnocera  discoldea 338 

Hydroobaria  caatna 333 

glaucuB 388 

obtuBatUB 338 

RiOKBKCKBBI. 333 

HydrolagUB  colli »i 789 

HydropbllidiB 326 

Hylacurta 666,  557 

regilla. 656.  507 

var.  boficcfw 556 

Hylotoma  pcxciloidsb 543 

Hymenoptera  from  Lower  Oalifomia..  260 

ParaaiUc 689 

Hynnls  hopkinbi 381.  486 

HypomesuB  pretloBUB 793 

Hy porhamphua  roberti 416 

Uypsiglena  ocbrorhyneba.. .79,  fO.  144.  145 

othrorhjpickui 144 

Ichneumon  appendiffOMler 660 

lohneumonidffi 547 

Icbneumoninee 647 

Iguana  acantkura 88 

Ipbiaulax  megaptera 643 

Ipomea  aurea \,,  760 

iBaciella  brevlpinnlB. 463 

iBcbnomyrmex  mbxxoanuic 898 

Ineatbes  brevlpinnia 600 

iBopaetta  iscbyra 851 

iBolepsis 851 

Iveaia  babuloba 68Q 

Utabenals  var.  CAMPXBTBZB 679 

Jabon 453 

Jack  Rabbit,  new,  from  Lower  Califor- 
nia     61 

Jaeger.  Long-toiled 318 

ParaalUo 313 

Pomarine 313 

Jopaton 463 

JoppidiUm  ANNULICOBNK 549 

Jordania  Zonope 803,  803 

Kellia  Buborbicularis.... 45 

Kildeer 234 

Krynitzkia  aretioidea 648 

SCHINOXDEB. 709 

/uivoeaneteeni 709 

glomerata 710 

lencopheB  var.  AiiATA 710 

Bericea 709 

var.  rUItVOOANEBOBMB 710 

KypbOBldn 464 

KypboBUB  analogUB 464 

eleganB 466 

Labioaa  undulata 45> 

Labrldie 48a 
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LntlftnuB  Colorado 466 

gutUtuB 466 

DoyemfMclatnB 464,  608 

Lychnit  Dmmmoiidll 729 

Lyclom  Andersonl. 730 

Torreyl  var.  tilifobmx 714 

Lycodon  Ifropkanet 166 

LyoodontlB  oastaneat 401 

dovil 401 

Lycodopsis  paucldena 849 

Lyopsetta  ezllla 851 

Lysiloma  Candida 758 

Lytbmlon  flayigattatum 459 

OPALX8OXN8 881,  469 

LytorhynchUB  decurtcUus 146 

Macoma  oohracea 46 

MacrobaalB  lanouida 2*29,  252 

linearis 253 

Macronema  diicoidea 693 

Mactra  dolabriformia  46 

Malea  ringent 41 

Matchodea  lucanus 228,  240 

Mangrove  Oronper 445 

Manta  birostrlB 394 

Mantarala 390 

Golorada 390 

Mantispidn 616 

Margaritlphora  flmbrlata 46 

Marginella  varia 44 

Mattinocenu  opaoulus 241 

Megachila 270 

Megacilissa  mexicana 271 

thobagica 270 

Melampas  oliyaceoB 41 

Meloldie 229 

Melongena  modiflcata 41 

MenticlrraB  elongatus . 469 

panamensis 469 

aimus 469 

Mentzella  cbrysantha 689 

multif  lora  var.  intcoba 689 

MerlucciidaB 850 

Merlaccloa  productua 860 

Mero 444 

MeHitiua  niobipilgsus 639 

Metmcolaapla 247 

COK8PEBSA 229,  248 

Metapoo  mbxioamum 663 

Microgadua  proxlmtuB 849 

MicrolepidotoB  inomatna 468,  610 

Micromyrma  mdanocqphcUa ^70 

Mlcropogon  ectenea 468,  610 

Microspatbodon  AZUBisaiMua 381,  478 

balrdil 476 

cinereuB 478 


Microapathodoa  doraallB 477 

MicroBtomuB  paciflcna 862 

Mischooy ttaruB  lablatiXB 370 

Biitramaura 41 

trlatia 41 

Modlola  capax 46 

Modulaa  cerodeB 41 

Mojarra  Blanca .   .    472 

Cantllefia 469 

Cardenal 426 

China 472 

de  las  Aletas  Amarillaa        472 

de  las  PiedraB 484 

Dorada , 483 

Garabata 464 

Verde 478 

Mojarron , 460 

Mola  mola 419 

MolldaB 401 

MoIluBca,  West   American    Land   and 

Fresb  Water 166 

Monda 429 

MoDomoriam  roinutnmraceebenlnum.  876 

Mud  Fish 889 

Mugll  cephalns 422,  608 

carema 422,  603 

HOHPEs 381,  422 

aetosuB 428 

MuglUdaB 422 

MullIdsB  427 

Mufieca 484 

Mura>na  lentiginosa 401 

MurtenoHOcide 408 

Murconesox  conioepe 403 

Munpnid8L> 401 

Murex  bicolor 41 

plicatas 41 

radix 41 

Murlcldea  dubia 41 

Murre,  California 212 

Marrelet,  Marbled 211 

Xautua's 211 

Matilla  ornatiyentrlB 260 

MutlllldiB 260 

Mycteroperoa  BOULENOBBi 381,  446 

jordanl 449 

pardalis 447 

rosacea 446 

VENADOBUM 381,  446 

xenarcba 460 

Myctopbidw 793 

Myctopbum  calif omienae 79£ 

My  locbeilna  canrlnoB 862 

Myrichthys  tigrlnuB 402 

Myrmeleon  mstionB 621 
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Pomadasls  <Ion^af«ft 462 

leuclKCUB 402 

macracanthus 461,  509 

ui  tf  dus 462 

panamensis 462 

Pomataprlon  bairdii 474 

dmrtalii 474 

Poinfret 7»7 

PompilidaB 264 

Pompiltu  ethiopB 264 

corrascns  var.  Jaxta 265 

fnlgldus 265 

Interrnptua 265 

philadelptaicuB 265 

ten^brosuB 265 

Ponera  amplinoda 873 

bicolor 873 

peduneulata 873 

pilota 873 

ruida 871 

villoia 873 

Ponerlnl H71 

Porictatbys  Dotatua 840 

Potamidea  montagnei 42 

Potentllla  Klngil 680 

SABUIiOBA 680 

Utabensls 680 

var.  0AHPBSTRI8 679 

Prenolepis  antbraclna  var.  nodifera. . .  860 

longlcomis 859 

nodi/era 860 

Priest  Flab 798 

Primo$pina 589 

Prlmnla  f  arinoaa 707 

IMOANA 70»» 

PriocnemiB  flaramlpennlg 265 

Prlonooe  glauca 788 

PrlODodes  fasciatns 452 

PrlonotiiB  borrens 492 

PrlBtldldaB 383 

Pristis  antlquorum 385 

granuloia 387 

peotinatOB 386 

pcrotteti 884 

ZEFHYREUB 380,  3«3 

Prlstonycbus  complauatus 226 

ProceedlngB  1009 

Proctotrypldas 539 

PromicropB  gattatus 444 

Psottichtbys  melatiostictus 851 

Peeudem  ys  oma<a 84 

PBeudojulis  uotospllus 480 

Pseudomyrraa  bicolor 874,  875 

Kraclllg 874,  8T5 

pallida 875 


PsetidoBiibulina 165 

Psoralea  caatorea 631,  632 

Umgifolia »  635 

mepbitica 632 

Psycbrolutea  paradoxuB 811 

zebra 811 

PsychrolatidiB 811 

Pay Iliodea  convexior 229 

Ptelea  anfpuUfolia 629 

trifoliata  var.  ANOuanroLiA 629 

Pteroplatea  crebri punctata 390 

RAVA 390 

Pteropodus 589 

Ptinldte 228 

PtychocbeilaB  oregonensis 863 

PtycborampbuB  aleaUcuB 211 

Puccinia  aberrans 729,  730 

globoHipes 730 

PeutHtemoniB 728 

Puerco  Espino 491 

Puffin,  Tufted 211 

Puffiuus  creatopuB 216 

gavla 216 

grlseuB 217 

Pufieca 493 

Purpura  biseriata 42 

patula 42 

trlserialiB 42 

putHbia  trldentata  var.  olanduloba.  . .  680 

PyramHs  Cardul 372 

Ciirye 373 

Hunterl 873 

kerHhawii 872 

Vlrgiulenais 373 

Pyrula  decuaaata 42 

Queriniaua  harengus 424,  608 

Q^nletula 787 

y-cauda 839 

Rabirubla  Inermla 457 

lioduUnuB  aaprelluB 805 

Rala 789 

Raia  blnoculata 789 

rhlua 789 

Rajidre 789 

Ramalina  cerucblB  var.  cepbalota 535 

f arlnacea 535 

polUnariella 535 

reticulata 535 

Raiia  draytonli  1008 

RauuucuIuB  aliamsBfoliuB  var.  aliamel- 

lua 615,616 

Anderaoni  var.  teiulliu 617 

CiJMicKU 615 

bydrocbaroidea 615 

JUMIPEBINUB 616 
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'Scorpsnlchihys  marmoratns 808 

Scorp»nid» 491,  798 

Scoter.  Surf 222 

White-winged 222 

SydmiBoida} 227 

Bcymnus  ardelio 227 

cinctofl 227 

collariB 227 

8UTURALI8 227 

Bcytalina  cerdala 849 

Scytalinidn 849 

Sabastes  pauei$pinis. 689 

SebcutichUtys ...  589 

■Seboatodea  alatOB .   694 

atrovirena 585,  595 

auricalatUB 580,  GOI 

dalli 798 

aurora 58r»,  596 

breviaplnia 694 

carDatUfl 586,  G03 

caurinus 602,  798 

cblorostictua 5K6.  699 

cbrysomelaB 686,  603 

ciliHtoa 692 

constellatuB 686,  698 

Cranial  Oharacters  of 573 

diploproa 585,  596 

elongatos 5H6,  60U 

entomelas 585.  593 

eoa 599 

llayiduB 585,  592 

-    Blllll 699 

goodei 585,  591 

bopklnai 594 

Introniger 5H6,  697 

levla 586,  600 

macdonaldi 594 

mallger 586,  602,  799 

matzubare 597 

melanopa 585.  592,  798 

melanoatomus 697 

raiaiataa S85,  595 

myatinna 685,593,  798 

nabuloBUB 586,  603,  799 

nigrocinctos 604.  799 

ovalla 586,  694 

pauciaploia 686.591 

plnnlger 685,695,  798 

proriger 695 

raatrelllger 586,  C02 

rhodochloria 586.  599 

roauceaa 886.  698 

BunsBBiMUB 686.  697.  798 

rubrivinotuB 586,  601 

ruf U8 693 


SebiBtodea  rupeetriB 699 

Baxicola 686,  696 

BerranoideB 692 

aerricepa 686,  601 

Binenata 600 

umbroBOB 698 

▼exlllaria 586,  602 

zacentruB  600 

Sfboitomus 689 

SebdstotOMtu 689 

Selene  oeratedi 486 

vomer 437 

Semele  bicolor 47 

flaveacena 47 

venoBta 47 

Senecio  Bigeloyll 704 

Rusbyi 704 

Sequoia  f^empervlrens 170 

Seriola  mazatlana 441 

Serranldro 443 

Serran  ua  buUeri 452 

calopteryx 452 

Shad 790 

Shark, Blue 788 

Ground 788 

Shearwater,  Black-yented 216 

Dark-bo  lied 217 

PInk.footed 216 

Shelliv.    land    and   freah- water,     from 

Lower  California 163 

marine,  from  Lower  California ....     34 

Shiner 798 

Slalldffl 615 

Sierra 428 

Slerrita 415 

Silphatruncata Til 

Silphidae    227 

SilurldaB 394 

Silybummarianum 368 

Slnaloa,  Fiahes  of 377 

Siphonarla  lecaninm 42 

peltoidea 42 

Siphoatoma  arctum 416 

califomienae 797 

BTARKaii 381,  413,  416 

Siatrum  carbonariom 42 

Siaymbrlum  Unifolxum 622 

Skate,  Common 780 

Skowlts 791 

Smelowakia  calyclna. 624 

ovALia 624 

Smelt 793 

Surf 792 

Smlcra  delira 551 

Solarium  granulatum 43 
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Tellina  intermpta 47 

pura 47 

purpurea 47 

TeuebrlonidA 229 

Tenthredlnidse.  .  542 

Tenthredoldes  temirdgrum 546 

Terebra  lingualls 43 

luctuosa 47 

variegata 43 

Tern,  Arctic 215 

Testudo  imbricala 83 

Tetradymia  spinosa  var.  lonoi8Pina.  . .   698 

Tetragonoderus  fasclatuB 22r< 

pallldufl 226 

TetraodontidA 490 

Tetrastlchus  obbitalis 555 

TeuthldldiB 485 

Teuthls  CBsaTONis :i81,  485 

Tbalassoma  lucasanum 482 

Tbaleicbtbys  paclflcus 793 

Tbamnopbis  cyrtoptla  coIlaris..7U,  80,  151 

var.  cydida 151 

bammondil 1007. 1008 

TbeloBcb  IsteB  concoJor 536 

Tbelypodium  HowtlUi 623 

^rigbUl  var.  txmxllum 622 

Thracla  curta 48 

Tbyrtna  cbtstallima 381,  413,  420 

EVERMANNI 381,  419 

Tlthonia  ar^opAyZta 702 

Tlvela  alegans 48 

radiata 47 

TomaruB  acutUB 240 

BI8IONATU8 .227,  239,  240 

hirtellus 240 

pulchellus 240 

Tomcod 849 

Tomatina  calcitella 43 

Toro 432 

Townseiidla  florlfer 697 

var.  COMMUMIB 697 

moutana 697 

Toxoneura  <emtntjrra 546 

Toxoneuron  semlDigrum 546 

TrachinotUB  oulvbbi 381,  439 

kenuedyi 440 

PALOMA 381,  437 

rhodopus 438 

Trachuropa  hrachyckirui 429 

crumenopbthalmus 429 

TncbynotuB/aidada 438 

nasuiiu 438 

Tracby pterld* 850 

Trachy pteruB  rex  salmonorum 850 

Tragacantba  ecupitosa 647 


Tragacantba  piela 635 

Trlf olium  eriocepbalom.. . .   630 

gymnocarpom 690 

Hameyentit tfSO 

Haydeni 629 

Klngil 629 

TrlgUdsB 492 

Trlglocbin  marltlmum  var.  debile  ...  723 

palustre 722 

Trlgona  blpartlta 372 

Trimorpbodon  lyrophanes :  .79,  80,  155 

Trlpbalus  cbibbioollib 239,  251 

Tritonium  glbboBum 43 

vestltum 43 

Trivia  paciflca 43 

sanguinea 43 

Holandri 43 

Trogns  pulcheebimub 547 

Tropidolepsis  icineieattda 120 

TropidoDOtus  cttceno 164 

UberU  validut 163,  154 

ordinalus  var.  equa 151 

tepkropUura 153 

validus 153,  154 

celceno 154 

tephropleura. 163 

validut 163 

Trout,  cut-throat 793,  863 

Dolly  Varden 793 

Trucba 424 

Trypoxylon  albitarae 367 

aztecnm 367 

CENTBALE 367 

spinoBum 367 

Turbo  fluctuosuB 43 

Turuera  diffusa 758 

Turnstone 234 

Black 224 

Turritella  goniostoma 43 

Banguinea 43 

tigrina 43 

TyloBurus  fodlator 414 

stolzmanni 415 

Ulula  HicoLoB 521 

mexlcana 521 

Umbrina  dorsallB 468 

xanti 468,  510 

UpeuuB  grandlBquamlB 427 

tetra$pilu» '. 437 

Uredo  Cabtillelc 731 

Uria  troile  californica 212 

CrolopbuB  asterias 388 

BOUKRsi 3R0,  388 

UMBRIFEB 380,  388 

Uromycee  Lychnidib 729 
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ERRATA. 

Page    34,  after  title,  add  By  J.  G.  Cooper. 

Page    41,  line  17,  lamarck  read  Lamarck. 

Page    46,  the  species  nambered  160  should  follow  No.  79  on  page  42. 

Page    77,  in  list,  for  Gyalopnm  read  Qyalopium. 

Pages  77,  81,  142,  for  Rhioochilns  read  Rhinocheilns. 

Page  156,  for  Crotalis  read  Crotalus. 

Page  164,  line  11,  for  H.  cali/orniensvt  Young  read  young  H.  CcUi/or- 

nieruns. 
Page^525,  for  Xauiusia  read  Xantusia. 

Page  528,  sixth  line  from  bottom,  for  ovovipnrous  read  oyoyiviparous. 
Page  555,  line  8,  add  from  Tepic. 
Page  627,  after  var.  tripartitum  (Kutt.)  add  Pax. 
Page  638,  read  Tejonensis  for  Tejouensis. 
Page  639,  read  dehilis  for  debilis. 
Page  645,  read  A.  piscinus  for  piacijius. 
Page  650,  read  var.  unoulatus  for  var.  vngulatuH. 
Page  655,  read  A.  stipularim  for  stipularis. 
Page  658,  read  A.  enriformis  for  enfti/ormis. 
Page  670,  read  A.  Uintensis  for  Uintensis. 
Page  666,  read  A.  metanus  for  A.  melanus. 
Page  667,  read  A.  Julianub  for  A.  Jtdianus. 
Page  693,  line  25,  read  cannot  for  cauuot. 
Page  693,  lines  4,  5,  23,  read  Macronema  for  marronema. 
Page  703,  line  23,  read  var.  tenella  for  L.  ienelln. 
Page  716,  Eriogonum  should  be  placed  on  pnge  718. 
Page  719,  read  olutinosum  for  glulinosum. 
Page  719,  read  ambicjuum  for  ambiguum. 
Page  727,  read  Olycyrrhiz(t  for  glycyrrhiztn. 
Page  730,  line  5,  drabct  should  be  Drab<p. 
Page  731,  line  22,  cichoricearum  should  be  cichoriacearum. 
Page  732,  next  to  last  line,  aspeum  should  bo  asperum. 
•Page  773,  line  4,  for  Orotolus  read  Crotalus. 
Page  913,  line  3,  for  flowery  read  floury. 
Page  921,  third  line  from  bottom,  for  male  read  mule. 


•-   • 


■■.'.:.  'A 

:•■■:.] 

•  «    ■ 


■»  *•« 


* 


/.  >  • 


i« 


:*  • 


•         ••     K 
.        •-* 


I . 


i  • 


» 


I  ■  ' 

I. 


.-*  ■• 


.4  # 


^ 


r,* 


-5 
♦I 


jb»--(9 


I  i 


i<- 


iiJ'i-.  u  f  '. 


f 


\\r. 


»-. 


■       1 

V      1 

1 

■ 

O*  "*■     I  ;' 


•:.  'y  '"P 


1  •^.- 


.M* 


».^ 


;(i 


■> » 


■  i 


>/ 


■>J 


II. 


s>. 


r\ 


LiDPDS  HARTIEENSIS.  Hew  Speolei 

Co-trpe  No.  7B0,  Museum  L.  S   Jr   TJniv 

LOTirer  Jaw.  X  Hatural  Size,  other  flgures  aUsttt,  «tA«i«4 


? , 


ii 


I 


1042 


ALIFORNIA    ACADEMY    OF    SCIENCES, 
n!io>\ M9       PilnapiU  ntlanBlaiau  nrlctroUj. . 


Phrrguiiaig,  Oaliron 


a,  lie,  iiB,  loos 


phrllodulTlni  tabenuloans. 
PbjllmTOcbui  dtoarMIn*. , , 


FUIlclitUjiilellitni.. 
PIklyema  iKunmum.. 
FIsljiiWiDOD  Cklirornli 

PlflDflpOTA  h1|H«trll---. 


riiB 


PlOVfl 


FiHttl^rnlnui  podtcepn. . , 

■cIpeDfetluu. 

PcBcHln  bulleri 


JllieliHM 

JotiotiuitiuaM...^. 

foUtftbtlUamt... 


opareulirls 

Po!,g.uuni  IdBloHk 


■  Dthus  cruiaOtlit... 
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Pomadasfs  eUmgatut 462 

leuclMcas 462 

maoracanthns 461,  509 

111  tl  dua 462 

panamenais 462 

Pomataprion  bairdii 474 

donalii 474 

Pomfret 797 

PompllldiB 264 

Pompilua  lethfopa 264 

cormacTia  var.  juxta 2C5 

fulgiduB 265 

intermptus  - 265 

philadelpbicna 265 

ten^broBua 265 

Ponera  ampHmoda 873 

tricolor 873 

pedunculcUa 873 

piloia 873 

ruida 871 

vilUua 873 

Ponerinl 871 

Porlchthya  DOtatua 840 

Potamides  montagnei 42 

Potentllla  Klngli Oho 

8ABUL08A 680 

UtahenslB 680 

'Var.  CAMPX8TBIB 679 

Prenolepia  anthraclna  var.  nodifera. . .  860 

longlcomla 859 

nodifera 860 

PrieatFish 798 

Rrimospina 589 

Primula  f  arinoaa 707 

INOANA 706 

Prlocnemis  flammipennia 265 

Prlonace  glauca 788 

Prlonodes  faaciatas ^  . . .  452 

Priouotus  horreDs 492 

Prlatididie 383 

Prlstls  antiquorum 385 

ffranulota 387    > 

pectinatos 386 

perottetl 384 

ZEPHTREUB 380,   383 

PrifltoiiyohUB  complanatas 226 

Proceedings  1009 

ProctotrypidiB 539 

Promicrops  guttatus 444 

Psetiicbthys  melauostictas 851 

PBeudemys  omata 84 

Pseudojulis  uotosplliia 480 

Pseudomyrma  bicolor 874,  875 

graclllB 874,  875 

pallida 875 


Pseiidosiibulina 16ff 

Psoralea  caatorea 631,  632 

longifolia »  635 

mepbitica 692 

PaycbrolutoB  paradoxus 811 

zebra 811 

Paycbrolutldffi 811 

Paylliodes  convexior 229 

Ptelea  anguitifoRa 629 

trlfollata  var.  anqubtipolia 679 

Pteroplatea  crebripunctata 390 

RAVA 390 

Pteropodut 589 

PtinldiB 228 

Ptycbocbellns  oregoneuBlB 863 

PtycborampbuB  aleutlcuB 211 

Pucciuia  aberrana 729,  780 

globosipea 730 

PeutatemoniB 728 

Puerco  Eapino 491 

Puffin,  Tufted 211 

Puffinua  creatopuB 216 

gavia 216 

griaeua ...   217 

Puueca 498 

Purpura  biaeriata 42 

patula 43 

triseriallB 42 

Pursbla  trldentata  var.  olamdulosa...  680 

Pyrameia  Cardui 872 

Curye 373 

Hunteri 373 

kershawii 372 

VirgiulenHiB 373 

Pyrula  dccuaaata 42 

(^uerimana  barengua 424,  008 

Q,aletala 787 

y-cauda 839 

Rablrubia  Inermia 457 

liadulinuB  aaprellus 805 

Rala 789 

Kaia  binoculata 789 

rhina 789 

Itajldre 789 

Ramalina  cerucbis  var.  cepbalota 535 

f arinacea 535 

pollinarieUa 536 

reticulata 535 

Rana  draytoQli  1008 

Ranuuculua  allamiefollaa  var.  aliamel- 

lufl 615,  616 

Anderaoni  var.  tenellus 617 

CuHicKii 615 

bydrocbaroidea 615 

JUNIFXBINT78 616 
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Bcorptenlchthys  marmoratas 808 

8corpiBnld» 491,  798 

Scoter.  Surf 2251 

White-winged 222 

SydrntenldK 227 

ScymnuB  ardelio 227 

cinctuB 227 

coUariB 227 

RUTUBALIB 227 

Scsrtalina  cerdale 849 

ScytaJinldae 849 

SabasteB  paueupiwU. . , 589 

Sebcutichthyi 689 

Bebastodes  alotiiB .  594 

atrovirens M5,  595 

auriculatOB 58(^,  cm 

dalU 798 

aurora 68n,  590 

brevispinis 594 

carnatuB 686,  (>U3 

caurinuB 602,  798 

chloroBtiotUB 5K6,  599 

chryaomelas 68H,  r>03 

ciliatOB 592 

constellatuB 686,  598 

Cranial  Gharaoters  of 573 

diploproa 585,  596 

elongatQB 586 ,  000 

entomelaB 685.  59:{ 

eos 599 

flaTidUB 585.  592 

.    gilUl 599 

goodei 585,  691 

hopklnBl 594 

intronlger 5H6.  597 

levlB 586,  600 

macdonaldi 594 

mallger 686,  602.  799 

matzubanB 597 

melanops 585.  592,  798 

meUnostomuB 697 

miaiataa 585,  595 

mystinas 585.693,  798 

nebuloBOB 686,  603,  799 

nlgrocinotnB 604.  799 

ovalla 686.  594 

paucispioiB 686.691 

plnnlger 686,  695,  798 

proriger 595 

raatrelUger 586.  C02 

rhodochloris 686,  699 

rosaceuB 886,  698 

BUBEBBIMUB 586,  697,  798 

rubriYlnotas 586,  601 

ruf us 693 


SebtBtodeB  rupestriB 699 

Baxioola 686,  696 

BerranoideB 692 

Berrlceps 586,  601 

BinenBiB 600 

umbroBUB 698 

▼exlUarls 686.  602 

ZBcentruB  600 

Sfbastomut 689 

Sebattotownu 689 

Selene  cerstedi... 436 

vomer 437 

Semele  blcolor 47 

flavescenB 47 

venuBta 47 

Senecio  Bigelovil 704 

Rutbyi 704 

Sequoia  pempervirens 170 

Seriola  mazatlana 441 

Serranid® 443 

Berranus  buUeri 452 

ealopttryz 453 

Shad 790 

Shark, Blue 788 

Ground 788 

Shearwater,  Black-vented 316 

Dark-bo  lied 217 

Plnk.footed 216 

Shelb).    land    and   fresh- water,     from 

Lower  California 163 

marine,  from  Lower  California ....     34 

Shiner 798 

Sialldao 615 

Sierra 438 

Slerrita 415 

Silphatruncata 227 

Sllphidffl    237 

Siluridffi 394 

SUybum  marianum 368 

Sinaloa,  FisheB  of 377 

Siphunarla  lecaniam 42 

peltoldea 42 

SlphOBtoma  arctom 416 

califomiense 797 

BTABsaii 381,  413.  416 

Slstrum  carbonariam 42 

Sisymbrium  linifolxvm 622 

Skate,  Common 789 

SkowitB 791 

Smelowskia  calycina 624 

OVALIB 624 

Smelt 793 

Surf 792 

Smicra  delira 661 

Solarium  granulatnm 43 
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Strombue  g»ls>ta 


BjHiplioridarpii.  . 


SUIkI* 
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Telllna  interrnpta 47 

pun 47 

purpurea 47 

Teuebrlonida 229 

Tenthredlnidffi 512 

Tenthredoides  iemin^rvm 546 

Terebra  llngualiB 43 

luctuosa 47 

variegata 43 

Tern,  Arctic 216 

Tatudo  iwtbricata 83 

Tetradymla  spinosa  var.  lonqispina.  . .  698 

Tetragonoderus  fasclatuB 22ri 

pallidufl 226 

TettaodontidiB 490 

TetraBtichus  obbitalxb 555 

Teuthidid© 485 

Teutbls  CBB8TONI8 381,  485 

Tbalaasoma  Incaflanum 482 

Tbaleicbtbys  paciflcuB 7i)3 

TbamnopbiB  cyrtopsiB  coUari8..79,  80,  151 

var.  cycKdct 151 

hammondll 1007, 1008 

TbeloscbisteB  concolor 536 

Tbelypodium  Howeltti 623 

Wrigbtii  var.  txhxllxtm 622 

Tbracla  curta 48 

Tbyrina  CBTBTALUNA 381,413,  420 

EVEBMANNI 381,  419 

Tlthonia,  argopkylia 702 

Tivela  elegans 48 

radlaU 47 

TomaruB  acntuB 240 

BIBIONATUB 227,  239,  240 

birtellufl 240 

pnlcbelluB 240 

Tomcod 849 

Tornatina  culcitella 43 

Toro 432 

Towiiseudia  florlfer 697 

var.  COMMUNIS 697 

montana 697 

Toxoneura  seminiffra 546 

Toxoneuron  seminigrum 546 

TracbinotuB  cdlveki 381,  439 

kennedyi 440 

PALOMA 881,437 

rhodopus 438 

Trachurops  brackychina 429 

cnimenopbthalmus 429 

TracbyuotUB/aictatia 438 

nasuttu 438 

Tracby pterld* 850 

TracbypteruB  rex  salmonorum 850 

Tragacantba  ea!tpi<o<a 647 


Tragacantba  p<c(a 836 

Trlf olium  eriocepbalum 630 

gymnocarpom 690 

Hamejf€n$i$ 080 

Haydeni 629 

KIngil 629 

TrlgUdiB 492 

Triglocbln  marltimum  var.  debilb  ...  722 

paluBtre 732 

Trlgona  bipartita 272 

Trlmorpbodon  lyropbanee :  .79,  80,  165 

Trlpbalus  cbibbicollib 229,  261 

Triionlum  glbboBUm 48 

vestitum 43 

Trivia  paciflca 48 

sanguinea 43 

Holandri 43 

TrogUS  PULCHEBBIMUS 647 

Tropldolepsia  scineicattda 120 

Tropidonotus  uloBno 154 

Uberii  validut 162.  164 

ordintUtu  var.  eqneM 161 

tfphropUura 152 

validut 152,  164 

celcaio 154 

tephropltiKra 162 

validtu 162 

Trout,  cut-tbroat 792,  8S3 

Dolly  Varden 792 

Trucha 424 

Try  poxy  Ion  albltarse 267 

azteciim 267 

CENTBALE 267 

spinoBum 267 

Turbo  fluctuosus 43 

Turuera  diffusa 758 

Turnstone 224 

Black 224 

Turritella  goniottoma 43 

sanguinea 43 

tlgrina 43 

Tylosurua  f odiator 414 

Mtolzraannl 415 

Ulnla  DicoLOB 621 

niexlcana 521 

Umbrina  doraalls 468 

xanti 468,  610 

UpeuuB  grandiBquamis 427 
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